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“Many shall run to and fro, and knowledge will be increased” —baniet xu, 4. 














Why transportation gets better all the time 


OVER SIX HUNDRED MILES AN HOUR in the air, four hun- 
dred on land, one hundred on water—these are the speeds 
that are telescoping time and space today. 


The world shrinks and shrinks . . . Distances that were 
once days, weeks, months away are now a matter of hours. 
What things behind the scenes have brought these whirl- 
wind developments in transportation? 


There’s chromium, for one. Basis of stainless steel, it 
toughens planes, cars, trains . . . insures added safety . . . 
yet makes them lighter throughout. 


There are special carbon brushes necessary to the opera- 
tion of some thirty motors and generators used in the con- 
trol apparatus of modern transport planes. These brushes 
must be built to stand up under the pressures of high alti- 
tude flying. 


Colorful plastics, too, lend their lightness, give their 
strength, safety and serviceability. 

And gasoline now gives more power—has more get-up- 
and-go—takes you farther at less cost . . . thanks to new 
vitalizing chemicals, 

Producing these better materials and many others—for 
the use of science and industry and the benefit of mankind 
—is the work of the people of Union CARBIDE. 


FREE: You are invited to send for the illustrated booklet, “Products 
and Processes,” which describes the ways in which industry uses 
UCC’s Alloys, Carbons, Chemicals, Gases and Plastics. 


Union CARBIDE 


AND CARBON CORPORATION 


30 EAST 42ND STREET [I]a@ NEW YORK 17, N. Y. 


Products of Divisions and Units includ 
LINDE OXYGEN « Prest-O-LITE ACETYLENE « PyYROFAX GAS ¢ BAKELITE, KRENE, VINYON, AND VINYLITE PLASTICS 
NATIONAL CARBONS * EVEREADY FLASHLIGHTS AND BATTERIES « ACHESON ELECTRODES 
PRESTONE AND TREK ANTI-FREEZES * ELECTROMET ALLOYS AND METALS « HAYNES STELLITE ALLOYS * SYNTHETIC ORGANIC CHEMICALS 
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Cornell’s Aircraft 
Powerplants Laboratory 


N relatively few years aviation 

has extended our concepts of 
physical communication. It has 
brought about a more desirable 
proximity of producer and consum- 
er, opened new markets, shrunk the 
globe in terms of time and distance, 
and brought home in no uncertain 
terms the diabolical nature of war- 
fare and the advisability for world 
peace. 

The aircraft powerplant largely 
determines, and in a sense limits, 
the direction and degree of progress 
in aviation. Mr. Leonard Hobbs of 
United Aircraft estimates that in- 
creased engine power-output ac- 
counts for 75% of the aircraft 
speed-range increment during the 
past 30 years, and that the remain- 
ing 25% can be attributed to ad- 
vances in aerodynamic design.’ Size, 
speed, endurance, economy, and re- 
liability of aircraft mainly reflect 
the characteristics and attributes of 
their propulsion machinery. 

As an expression of their faith in 
aviation and in anticipating the 
widespread use of aircraft for com- 
mercial transportation and personal 
travel, a large industry and a new 
field of engineering endeavor are 
now being developed to conceive, 
improve, build, and operate tomor- 
row’s aircraft. 

Even today, the aircraft industry 
occupies a prominent position in the 
American industrial scene, and air 





Four P-80 Lockheed “Shooting Star” 
jet planes powered by G-E designed 


1-40 aircraft gas turbines. 
—Courtesy General Electric Co. 
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By I. KATZ 


Assistant Professor of Mechanical Engineering 





Graduating with honors from 
Northeastern University, Professor 
Israel Katz subsequently completed 
General Electric's Mechanical De- 
sign Course and did graduate work 
at MIT in naval architecture and 
at Cornell in mechanical engineer- 
ing. 

During the war he instructed in 
the Naval Diesel School at Cornell, 
later teaching Aircraft Engine De- 
sign in the Naval Aeronautical Op- 
tion in M.E. and graduate exten- 
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Sibley School 
Sprouts Wings 





sion courses in Heat Transmission 
at the Westinghouse Electric Co. 

Since 1946, Professor Katz has 
been a member of the Consulting 
Engineering Group of the Pratt & 
Whitney Aircraft Company. 

He holds the degrees of BSME 
and MME, is a member of Tau Beta 
Pi, a junior member of ASME and 
the Society of Automotive En- 
gineers, and an associate member 
in the Society of Naval Architects 
and Marine Engineers. 





transport is a significant factor in 
the over-all transportation picture. 

In recognition of the sound and 
pfomising nature of aviation, the 
College of Engineering at Cornell 
University, as other progressive 
technical institutions have already 
done, has undertaken part of the 
responsibility to offer instruction in 
this growing field. The Graduate 


School of Aeronautical Engineering, 
established in 1946, offers advanced 
study to those who are principally 
concerned with the aerodynamic 





1. “American Aircraft Propulsion Ma- 
chinery” by W. J. King, Director of 
Sibley School of Mechanical Engineers 
ing at Cornell, and W. R. Hawthorn 
Professor of Aero Gas Turbines 
M.LT., Institution of Mechanical En- 
gineers, London, England, June 1947. 
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and structural aspects of aircraft, 
and to those who are chiefly inter- 
ested in the fluid-mechanical prob- 
lems of aircraft powerplants. 

Courses in areodynamics and gas- 
dynamics, which are of major inter- 
est to students in the Sibley School, 
are available in the Graduate 
School of Aeronautical Engineering. 

The work to be carried on in the 
new Aircraft Powerplants Labora- 
tory of the Sibley School of Me- 
chanical Engineering at Cornell will 
serve as the nucleus for a broad pro- 
gram of instruction, both on under- 
graduate and graduate levels, in 
matters devoted to the development 
and perfection of aircraft propul- 
sion machinery. 


Two Courses Exit 


At present, two courses of instruc- 
tion are given in aircraft power- 
plants at Sibley on an elective 
basis. 3660, “Principles of Aircraft 
Powerplants,” isa descriptive course 
dealing with the principles of oper- 
ation, physical components, acces- 
sory equipment, and performance 
characteristics of contemporary pis- 
ton engines and the newer aeronau- 
tical gas turbine powerplants, such 
as the jet-engines and turbo-props. 
This course is open to all Mechani- 
cal Engineering students, other than 
freshmen. 3661, “Aircraft Engine 
Design” is a detailed study of the 
thermodynamic, dynamic, and 
structural aspects of piston engine 


design. This is an advanced course 


and is open to qualified ME upper- 
classmen. Additional courses such as 
3662—“Aircraft Powerplants Lab- 
oratory,” 3663—“Aircraft Engine 
Design—Advanced,” 3664—“Aero- 
nautical Gas Turbines,” 3665—“Ex- 
perimental Projects,” and 3666— 
“Aircraft Powerplants Seminar,” 
may ‘be offered in the future to 
complete the program of instruc- 
tion. The Aircraft Powerplants Lab- 
oratory will be integrated into this 
program; it is to furnish the physi- 
cal facilities for laboratory and ex- 
perimental work so essential to the 
effective teaching of development 
and experimental techniques. 
Present plans call for three dis- 
tinct, but complementary, activities 
in the laboratory, such as: 
1. Instruction—Undergraduate and 
graduate. 
2. Student Experimental Projects— Un- 
dergraduate and graduate. 
3. Industrial Experimental Projects— 
Graduate and faculty. 
Laboratory instruction is in- 
tended fo cover the following as- 
pects of the aircraft powerplant: 


. Contemporary engine design. 

. Fuels and Combustion problems. 

. Engine design and combustion. 

. Bearings and lubrication. 

. Engine accessories and auxiliary 
equipment. 

. Engine instrumentation. 

. Engine performance testing. 

. Engine accessories testing. 


It is hoped that supervised in- 
dividual-experimental-projects will 
serve to engender originality and 
creative effort on the student’s part. 
In some cases the projects may 
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serve as bases for original papers or 
theses; in other instances students 
may select or be assigned to pro- 
jects, sponsored by some industrial 
firm, to instruct them in industrial 
procedures and techniques. 


Equal Opportunities 


Faculty members and graduate 
students alike may share the oppor- 
tunities to pursue experimental, de- 
velopment, or research projects 
sponsored by some industrial agen- 
cy. Work of this nature is valuable 
and desirable as it not only meets 
the needs of industry, but also 
serves to bring the factulty and stu- 
dents in touch with practical prob- 
lems, industrial trends, and current 
practice. It also serves to promote 
technical competence in faculty and 
students, affords a proving ground 
for young engineers, and if wisely 
administered furnishes a source of 
revenue to meet the costs of labora- 
tory operation. Active cooperation 
between an engineering institution 
and industry should benefit all con- 
cerned, 

The physical plant of the Cor- 
nell Aircraft Powerplants Labora- 
tory is now under construction at 
the East Hill Airport, which is lo- 
cated about three miles northeast 
of the campus. When completed, the 
laboratory will cover an area of 
approximately 18,400 square feet 
and consist of two interconnected 
buildings. The smaller of the two 
buildings 24’ x 100’ was purchased 
by the University. The larger build- 
ing 100’ x 165’ was granted to the 
University by the War Assets Ad- 
ministration; the grant covers the 
cost of the building, its erection, 
and the internal construction neces- 
sary to meet the needs of an air- 
craft powerplants laboratory such 
as test-cells, special piping, and 
special electric wiring. 


Principal Divisions 


The principal activities will be 
carried on in special areas assigned 
to them, the major areas being 
broken down as follows: 

I. Laboratory Instruction: 


1. Aircraft engine instrumentation, 
testing, and calibration. 

2. Engine component study and dis- 
play. 

3. Engine accessories study and dis- 
play. 

4. Engine accessories testing. 

5. Carburetion studies. 
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6. Ignition studies. 
7. Bearing and lubrication studies. 
8. Combustion studies. 
9. Fuels and detonation studies. 
10. Engine dynamics. 
11. Engine cooling. 
12. Engine performance testing. 
13. Engine supercharging studies. 
14. Aeronautical gas turbine studies. 
15. Library and desk facilities. 
16. Classroom space. 
II. Experimental Work: 
1. Combustion 
2. Engine dynamics 
3. Engine structures 
4. Erection areas 
5. Air-cooled engine test facility. 
6. Liquid-cooled engine test facility. 
7. Jet-engine test facility. 
8. Engine component test facilities. 
III. Service Areas: 
1. Layout and mock-up areas. 
2. Machine and welding shop. 
3. Tool and instrument rooms. 
4. Hanger space. 
5. Storage. 
6. Building service areas. 
7. Office. 
8. Locker and wash room facilitiés. 


There can be no assurance that 
the Cornell Aircraft Powerplants 
Laboratory will be a striking suc- 
cess. It is also evident that a sup- 
porting interest on the part of stu- 
dents, faculty, and industry alike 
cannot be marshalled until the lab- 
oratory is a functioning physical 
reality. However, there is the con- 
viction that to do nothing is to be 
nothing; to venture nothing is to 
gain nothing. To accentuate the 
positive, one may indicate that a 
progressive, enterprising, and worth- 
while program of instruction will 
surely develop competent staff, at- 
tract promising students, and pro- 
mote the active interest and sup- 
port of industry to the end that 
Cornell University will be of fur- 
ther service to society in furnishing 
a broad program of instruction in 
still another field of human en- 
deavor. 


Proposed Program 


The whole program of instruction 
in aircraft powerplants at Cornell 
is in its early stages of develop- 
ment. The active participation of 
interested students in this develop- 
ment is most welcome. The purpose 
of the program is to appraise the 
value to man of aircraft propulsion 
machinery and their contribution to 
modern culture; to discuss in some 
detail the technical principles and 
significance of aircraft powerplants, 
and to study their application to 
aircraft propulsion; to analyze 
trends in design and application of 
aircraft powerplants in the light of 
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General Electric I-16 Jet Engine Arranged on Thrust Dynamometer for 
Laboratory Testing. 


their past history and present sta-~ 
tus; and to indicate a course for 
future development. The program 
of instruction is intended to aug- 
ment the prescribed curriculum in 
Mechanical Engineering at Sibley; 
it is not intended to duplicate in 
any sense the instruction given in 
the prescribed curriculum at Sibley 
or in the Graduate School of Aero- 
nautical Engineering at Cornell. 

In order to acquaint the reader 
with the course content of the pro- 
posed program of instruction in air- 
craft powerplants, the following out- 
lines have been included: 


3660—AIRCRAFT POWER 
PLANTS 


credit 3 hours 


This will be essentially a descrip- 
tive. course covering the operating 
principles and general characteris- 
tics of reciprocating and turbine 
type aircraft power plants. 

The course will serve as an intro- 
duction to the further intensive 
study of aircraft power plants on 
an elective basis. Its intent will be 
to acquaint the student with the 
present status of the aircraft power 
plant field, and to develop his in- 
terest in aircraft propulsion. 

The course will consist of inde- 
pendent, but carefully coordinated 
lectures. Outside reading of per- 
tinent technical papers in the cur- 
rent literature, and the solution of 
interesting illustrative problems will 
also be important parts of the 


course, 


The topics to be covered by the 
lecture series are as follows: 


PART I 


. Historical Aspects of the Air- 
craft Power Plant . 
Lec. 2. New Trends in the 

Power Plant Field. 
Lec. 3. Piston Engines and their Signi- 
ficance. 
Lec. 4. The Otto Cycle and its Aero- 
nautical Aspects. 
. The Diesel Cycle and the Two 
Stroke Cycle Principle. 
Lec. 6. Aircraft Engine Components— 
Principal Moving Parts. 
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Lec. 7. Aircraft Engine Components— 
Secondary Moving Parts. 
Lec. 8. Aircraft Engine Components— 


Fixed Parts. 

Lec. 9. Special Engines—Rotary, Op- 
posed Piston, and Cylindrical 
Cam types. 

Lec. 10. Valves and Valve Systems. 

Lec. 11. Valve Gear Arrangements and 
Valve Timing. 

Lec. 12. Reduction Gear Systems. 

Lec. 13. Oil Pumps and Lubrication Sys- 
tems. 

Lec. 14. Preliminary Examination I 


PART II 


Lec. 15. Combustion Problems. 

Lec. 16. Ignition Principles and Ignition 
Timing. 

Lec. 17. Ignition Systems. 

Lec. 18. Spark Control Mechanisms. 
Lec. 19. Carburetion Principles and Sim- 
ple Aircraft Carburetors. 

Lec. 20. Mixture Control and Detonation. 
Lec. 21. The Injection Carburetor. 

Lec. 22. Supercharging Principles. 

Lec. 23. Solid Injection Principles. 

Lec. 24. Special Fuel Injection Cycles. 
Lec. 25. Water Injection. 

Lec. 26. Engine Auxiliaries. 

Lec. 27. Piston Engine Performance. 
Lec. 28. Preliminary Examination II 


PART III 
Lec. 29. Gas Turbine Principles. 


Lec. 30. Aircraft Superchargers. 
Lec. 31. Jet Engine Principles. 


(Continued on page 40) 








A Profession 
With Promise 


Engineers and Patent Lau 


b Sees inquisitive mind is prone to 
dwell somewhat on related his- 
torical events. Many people now 
living recall the period when the 
learned professions were limited to 
about three, viz. the ministry, the 
law, and medicine. Perhaps teach- 
ing could be added. One generally 
fitted himself for these, except 
probably medicine, by attending a 
liberal arts college. Sometimes the 
preparation was through tutelage 
under more experienced profession- 
als, analogous to apprenticeship. 
The advancement of science and 
art and development of technology 
have, however, effected great 
changes, so that now there exist a 





Cyrus D. Backus graduated from 
Cornell in 1896 with the degrees 
of PhB and LLB. After practicing 
law in Syracuse and New York 
City, he was appointed to a posi- 
tion of the Examining Corps of 
the United States Patent Office. 
Mr. Backus entered the field of 
electricity and for 26 years was a 
principal examiner working most- 
ly in electrical communications. 
While an assistant examiner, he 
received the M.S. degree at George 
Washington University. 

Mr. Backus is a Fellow of the 
American Association for the Ad- 
vancement of Science, a Member 
of the American Institute of Elec- 
trical Engineers, a Senior Member 
of the Institute of Radio Engineers, 
and a Member of the Cosmos Club 
of Washington. Since 1943, he has 
been engaged in the practice of 
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By CYRUS D. BACKUS, 96 


very large number of professions of 
which that of the engineer occupies 
an important place. Not only is the 
practice of engineering strictly a 
profession, but from it have radi- 
ated a number of ramifications, the 
basis of which is the fact that they 
require more or less of an engineer- 
ing education; and the persons who 
engage in such occupations have 
reason to feel that their work is at 
least as close to the engineering pro- 
fession as is any side-line or auxili- 
ary vocation. It is the purpose of 
this paper to describe, more partic- 
ularly to engineers, a profession, not 
new, but on the one hand and from 
the present viewpoint having cer- 








Cyrus D. Backus 


patent law, first in New York City 
and now in Washington, D. C. 
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tain characteristics as if it were one 
of the said sideline vocations. It 
is patent law practice. 

Why do people enter the patent 
law profession? A partial answer is 
that is has notable attractions. Not 
only must he who follows the voca- 
tion have a fairly good knowledge of 
all the important fundamentals of 
science and engineering, but he 
must follow new developments, for 
his work is in the very front ranks 
of all scientific and technological 
progress. Often he makes note- 
worthy inventions himself, as he is 
privileged to do, and to secure 
patents on them. The legal side also 
has its interesting aspect, since the 
young man starting in patent law 
may look forward to a practice in 
the federal courts—a practice which 
not only involves the characteristic 
subject matter of patents, but ex- 
tends over a considerable range of 
the general law, and is usually quite 
remunerative. A further respect in 
which this profession is interesting 
is that clients frequently take out 
foreign patents corresponding to 
their United States patents. 


As a matter of fact, this profes- 
sion has become so broadened and 
so intensified that the attorney be- 
comes a specialist in a particular 
line, such as chemistry, electrical 
engineering, and the very active 
portion thereof known as communi- 
cation engineering, including radio, 
telephony and telegraphy, and tele- 
vision, along with the all-pervading 
art of “electronics.” A large pro- 
fessional firm may include a variety 
of such specialists. 

Some kind of* preparation or 
training is of course necessary be- 
fore engaging in practice. Also cer- 
tain official requirements and tests 
must be satisfied and met. Former- 
ly, it was relatively easy to become 
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Southeast corner of the “Old Patent 
Office” Building in Washington, D. C. 


registered as a patent attorney. If 
one were already a member of the 
bar of a state and of a federal 
court, the registration was hardly 
more than a formality. Since, how- 
ever, such legal attainment is not 
per se a complete qualification for 
patent practice at the present time, 
the United States Patent Office at 
stated times imposes tests by exam- 
ination under the direction of the 
United States Civil Service Com- 


mission. This test is based mostly 
on questions relating to patent law 


and practice before the United 
States Patent Office. If the appli- 
cant for registration is successful on 
the examination and has the other 
general qualifications, then he is 
registered as a patent attorney if 
he is a member of the bar, or as a 
patent agent if not such a member. 


Reverting to the preparation 
question, no particular training is 
actually required. The equivalent 
of a university education particu- 
larly in engineering is highly de- 
sirable. On the legal side, some 
schools, for example, in Washington, 
D. C. give special courses in patent 
law and practice, generally leading 
to a Master’s degree. It has been 
recognized, however, for a long time 
that the patent practioner can ac- 
quire no better training than that 
derived from a few years service on 
the Examining Corps of the United 
States Patent Office, admission to 
which is obtainable by a difficult 
competitive examination in science 
and technics. The examiners often 
attend law school in non-service 
hours. 
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On the other hand, as previously 
intimated respecting professionals 
generally, many patent lawyers 
have worked upward through asso- 
ciation with other patent attorneys. 
One special case of this is note- 
worthy. In view of the increase in 
recent years in the number of cor- 
poration patent departments and of 
the fact that in some cases the man- 
agement of such departments did 
not consider it altogether ethical, or 
even to their own advantage, to de- 
plete too much the experienced per- 
sonnel of the Patent Office to build 
up their own personnel, the prac- 
tice has arisen of transferring men 
from their engineering departments 
to their patent departments, especi- 
ally if the individuals concerned in- 
dicate an aptitude and desire to 
make the change. A variation of this 
mode of transition often occurs 
when an engineer employed by a 
company or laboratory starts out on 
a more or less independent career 
such as consulting engineer. In this 
case, if during his previous employ- 
ment he has made inventions on 
which applications for patents have 
been filed, he has had opportunity 
through conferences with the em- 
ployer’s attorney respecting those 
applications to follow the course of 
such applications and in this man- 
ner to become familiar with the 
prosecution practice. 


Remuneration 


This. transfer from all-out en- 
gineering to patent work brings up 


the subject of remuneration and the 
related question how crowded the 
profession 1s. Is the patent law pro- 
fession a lucrative one? The ques- 
tion can be answered only in a com- 
parative way. In the first place, per- 
sons pursuing this vocation appar- 
ently earn at least a living, and a 
considerable portion, as is known 
from various sources, receive in- 
comes that are probably, equal to 
or above the average general law 
practitioner’s income. As between 
the engineer and the patent attor- 
ney in the environment where the 
indicated transfers are made, it is 
generally understood that in the 
long run the attorney will receive 
the higher income. There are rea- 
sons for believing that the number 
of patent lawyers is not excessive. 
Not everyone who would aspire to 
be a general lawyer has an aptitude 
for technical and scientific expert- 
ness that is necessary in patent 
practice. Furthermore, the local dis- 
tribution, as explained below, tends 
to put some restriction on entry in- 
to the patent profession. A revision 
of the patent lawyers’ register re- 
cently made, indicates a total of 
approximately 5000 agents and at- 
torneys registered to practice be- 
fore the United States Patent Office. 
This, of course, is a small number 
relative to the total of general law- 
yers, and in periods of good times 
they are busy. Even in bad times, 
there appears to be a sort of mo- 
mentum respecting certain fields 
of industrial development e.g. com- 


The present United States Patent Office as it appears in the north end of the De- 
partment of Commerce Building. The large Search Room is under the colonnade end; 
the Washington Monument is seen at the upper left and the Potomac River at the 


upper right. 
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munication engineering, that keeps 
employment fairly steady. 

The practice of patent law has a 
distinct locational aspect. With an 
exception to be noted, patent law- 
yers, unlike the general law prac- 
titioner, must in general establish 
themselves in localities where inven- 
tions are made and these latter in 
turn follow industry. Hence it is 
that the larger groups of patent 
attorneys are to be found in the 
large industrial centers. The Wash- 
ington area in and around the Dis- 
trict of Columbia is an exception. 
While there is some industry here 
and while also there is considerable 
inventing activity in governmental 
and private research, an important 
reason for the large number of pat- 
ent lawyers in this locality is of 
course the convenience of being able 
to make direct contact with the 
Patent Office. This means that to a 
large extent the patent attorneys 
of this group act as local representa- 
tives of attorneys in distant locali- 
ties. This representative capacity 
covers a wide field including prose- 
cution of applications through the 
Patent Office and on appeal through 
the courts. Another side of this 
work comprises searches made in 
the voluminous records of the Pat- 
ent Office to determine the novelty 
respecting new inventions before 
application for patent thereon is 
filed; and also investigations in such 


records in regard to the validity and 
ownership of patents already grant- 


ed. 


The reader may infer from the 
foregoing that patent lawyers are 
generally concerned with patents 
alone. This is not so. It would be 
fairly accurate to state that as a 
group they operate in a wider field, 
which, for want of a better descrip- 
tion, can be termed that which re- 
lates to industrial property, much of 
which is. intellectually produced, 
generally including not only inven- 
tions but other species such as copy- 
rights and trademarks; also such 
lawyers operate in a large measure 
in court suits involving unfair com- 
petition in trade and_ business. 
These suits often grow out of al- 
leged improper use of patents, copy- 
rights and tradenames. 


Elevated Status 


The status of the patent lawyer 
from the viewpoint of professional 
ethics has been gradually elevated 
and it is fair to state that at pres- 
ent it ranks among the highest. In 
an earlier period it was rather diffi- 
cult to. deal with cases of question- 
able conduct on the part of the 
agent or attorney toward his in- 
ventor-client except where the pat- 
ent attorney was a member of the 
bar and could be made amenable 
to disbarment proceedings, and ex- 


Interior view of the large Search Room of the U. S. Patent Office, extending across 
the end of the Commerce Department Building. The patent stacks and library are to 
the right of the observer under an interior court. 
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cept also in cases coming within the 
criminal law. A few cases now arise 
from time to time and are dealt 
with by a special committee in the 
United States Patent Office Ad- 
ministration, Adverse findings of 
this committee may lead to suspen- 
sion or disbarment of the particular 
agent or attorney from practice be- 
fore the Patent Office. From his 
long service on the Examining 
Corps of the Patent Office, this 
writer can assert without reserva- 
tion, that it would be difficult to 
find an institution where the ethics 
of professional conduct on an aver- 
age and in either direction were on 
as high a plane as in work carried 
on before the United States Patent 
Office. This condition mav be due in 
part to the nature of subject mat- 
ter dealt with, that is to say, science 
and technics where the scientific 
and research attitude plays an im- 
portant role. 


Opportunity for Engineers 


The foregoing is not intended to 
depict this particular profession 
either in rosy or drab hues, but 
rather to give a concise review of 
several of its outstanding features, 
sufficiently perhaps to provide a 
basis for conclusion on the part of 
a young person, man or woman (for 
the profession is equally open to 
women and several have adonted 
it), respecting the selection of his 
future work. Observation indicates 
that many young engineers whether 
because of change of their own atti- 
tude or because of conditions not 
under their control, find it feasible 
to readapnt themselves, which, of 
course, they generally must do in 
such a way as best to utilize their 
previous educational training. while 
at the same time they can perhans 
realize at least an approximation to 
their original desires regarding a 
career. This has frequently beer the 
case with patent attorneys. This 
does not mean that the patent law 
profession is a mere recentacle for 
misfits. On the contrary, this pro- 
fession is on a solid basis, and if one 
selecting it has the qualifications 
and is willing to dedicate himself 
to the difficult and often very com- 
plex work involved in it, there is no 
reason for thinking he will not se- 
cure a fair measure of success. 
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By BILLIE P. CARTER, ChemE ’49 


Photographs courtesy Du Pont Company 


The Science of 


Catching A Man 





“You know this must be the 
theme song of your life! You never 
felt the earth quake before. You 
never touched the stars before. You 
never heard this rhapsody racing 
up and down the keyboard of your 
heart. This is the moment you 
knew you'd know.” 


No, you’re not observing an 
atomic explosion. The above is en- 
titled “Prelude to Love,” and foot- 
notes a very romantic picture. And 
what do you suppose has caused 
this star-touching, earthquaking, 
thapsodical scene? According to 
“those who know,” the willing dis- 
penser of Sin, Allure, Devastation, 
Surrender, and other rocky but de- 
sirable passions, it all depends on 
the type of scent milady daubs be- 
hind her ears. The whole situation 
seems so ethereal and entwined with 
the quaint magic of the days of the 
love potion, that not many stop 
to realize that a very large indus- 
try lies behind the little bottle of 
guaranteed mantrap. Perfumery is 
one of the oldest, most widespread 
and scientific of arts. Through the 
development of modern machinery 
and intensive research, perfumery 
today, as an industry in its own 
right, finds outlets in every field. 
Perfumed World 

We are indeed living in a per- 
fumed world. All soap, even the 
cheapest laundry varieties, hair 
tonic, tooth paste, bath powder, 
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baby oil, shaving cream, vanish- 
ing cream, air-conditioning, fabrics, 
synthetic rubber, medicines, sta- 
tionery, gloves, tobacco, hosiery— 
to name just a few items—use per- 
fume to improve their products. 
In the U.S. in 1944 perfumeries 
were supplying scents and flavors to 
over 150 different industries. Two 
per cent of a girl’s lipstick consists 
of perfume, quite necessary to cover 
up the smell of the major ingredi- 
ent—castor oil. Then there’s the 
shaving cream manufacturer, un- 
decided about perfuming his new 
product, who polled thousands of 
men on the subject. They all an- 
swered with a manly, emphatic 
“No!” Yet later he sent out two 
samples, one not perfumed and the 
other scented slightly. The unani- 
mous choice of the men then was 
for the scented sample. 


History 

The use of perfumes is ancient. 
It is said to have had its beginning 
with the Atlantians who supposed- 
ly antedate the Christian Era by 
about 23,000 years. Earliest records 
of perfumery come from Egypt. The 
opening of the tombs of Tutank- 
hamen, Queen Hetepheres (3500 
B.C.) and other rulers of the early 
dynasties, revealed the wide use of 
scents and cosmetics. Egyptians 
used perfumes for three quite dis- 
tinct purposes: as offerings to their 
gods, for personal beautification and 


pleasant living, and as _ principal 
materials for embalming the dead. 

Later Babylon and Nineveh be- 
came the scent capitals of the mod- 
ern world; an edict was even issued 
commanding everyone in Babylon 
to bathe his person in perfumes. It 
is said, though, that the ancient 
Greeks were the true perfume ad- 
dicts. They had perfumes for each 
part of the body; scents to clear 
the mind, to cure every ill; and, 
of course, those guaranteed to win 
love. The beauty of Helen of Troy 
was rumored to have resulted from 
her use of a secret perfume re- 
vealed to her by Venus. In Rome, 
beauty shops and whole streets 
devoted to perfumers have been 
unearthed by excavators. Their 
favorite perfume was made by 
steeping rose petals in vats of wine. 


Arabs Take Over 


However it was the Arabs who 
experimented most with the tech- 
nical side of perfumery. The Arab- 
ian doctor, Avicenna, for the first 
time successfully extracted _per- 
fume from flowers by distillation. 
Arabia led the way in knowledge 
and methods; from them, the Cru- 
saders learned about perfumes and 
introduced new scents into Europe. 
Naturally the European ladies were 
fascinated, and the use of perfumes 
and cosmetics spread rapidly. Orig- 
inally, all perfumes were powders, 
gums, or scented oils, or water or 
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A close check is kept for desired quality during preliminary steps in the distillation 
of a perfume chemical. 


wine in which flowers had been 
steeped. The Arabian distillation 
process revolutionized the perfume 
industry and the products of attar 
of roses (essential oil isolate) and 
rose-water (diluted attar) mono- 
polized the market as “perfumes 
of Araby.” 

The perfume hucksters made 
their appearance, touring Europe 
with their wares and claiming the 
most remarkable remedial and beau- 
tifying powers for their magic per- 
fumes. Eventually the British Par- 
liament, taking the matter very 
seriously, in 1774 passed their fa- 
mous law of self-protection: 

“All women, of whatever age, 
rank, profession or degree what- 
ever, virgins, maids or widows, that 
shall from and after this act im- 
pose upon, seduce and betray into 
matrimony any of His Majesty’s 
subjects by the use of scents, paints, 
cosmetics, washes, artificial teeth, 
false hair, Spanish wool (a kind of 
rouge), iron stays, hoops, high- 
heeled shoes or bolstered hips, shall 
incur the penalty of the law now 
in force against witchcraft and like 
misdemeanors, and that the mar- 
riage, upon conviction, shall stand 
null and void.” 


Synthetics 

The research basis of the syn- 
thetic perfume industry was laid in 
the 19th century by Dumas, a 
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French scientist. He examined the 
perfume essential oil of the flower 
and determined its composition as 
a mixture of organic substances, 
identifying several of the compon- 
ents. Between 1872 and _ 1890, 
French and German chemists deter- 
mined the exact nature of the sub- 
stances and were able to prepare 
many by direct synthesis from coal 
tar. Because the natural perfume 
constituents are extremely expen- 
sive, much research is still going 
on to find cheaper substitutes. 


Essential Oils 

Essential oils or aromatics are 
either natural, synthetic or arti- 
ficial. Natural oils are the true oils 
actually distilled, expressed, or ex- 
tracted from some root, bark, leaf, 
fruit or flower. Artificial scents are 
derived from plants, flowers, fruits, 
etc. or are imitations of some na- 
tural scent obtained by combining 
various scents or substances de- 
rived from plants. The synthetic 
scent however is not derived wholly 
from living plants, but from chemi- 
cals such as coal-tar, petroleum, 
minerals, etc. 


Make-up 

Every perfume consists of a 
large number of components. Even 
the “purest,” most expensive attar 
of roses perfume contains many 
more substances than the true oil 


or attar distilled from the rose 
leaves. Three main classes of sub- 
stances make up the perfume: the 
odoriferous (natural, synthetic. ar- 
tificial oils); diluting agent and 
scent dispenser of alcohol; and fixa- 
tives which blend all constituents 
and give lasting quality. 


Flower Cultivation 


Europe has cornered the natural 
essential oil market. The smell of 
flowers varies with climatic and 
soil conditions and the most frag- 
rant fields have been found in South 
France, Italy, Bulgaria, and also 
North Africa and British and Neth- 
erlands East Indies. Grasse, the per- 
fume capital of South France, is 
ideally situated for almost year- 
round cultivation, with rotation of 
flower crops to suit the seasons. 
Most acreage there goes to jasmin, 
tuberose, jonquil, rose, carnation, 
and lavender. If jasmin sees the 
sun of its day of use, it will lose 
over 20 per cent of its perfume 
between the bush and the factory. 
In Grasse the jasmin open before 
dawn because of the night mist 
over the fields induced by the town’s 
peculiar position. Thus the flowers 
can be picked before the sun ap- 
pears. 


Natural Oil Production 

Production of the natural oils is 
classified as follows: 

1. Distillation 

2. Expression 

3. Extraction by means of 

(a) Enfleurage 
(b) Maceration 
(c) Volatile solvents. 

There are two types of distilla- 
tion: by boiling with water, and 
by means of steam (dry or live). 
The first method is the oldest and 
easiest; however there is always 
danger of destructive distillation 
taking place and producing im- 
paired odors if some material comes 
in contact with the hot sides of the 
apparatus. In the second method 
the danger is overcome by produc- 
ing the steam in a separate vessel. 
The distillate is condensed in spe- 
cially designed receivers fitted with 
air or water cooling. The precious 
natural oil is not miscible with the 
water and can be removed by frac- 
tional tapping. Redistillation may 
be used, and the distillate can be 
separated into two or three frac- 
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tions. Many expensive flowers can- 
not be treated this way however, 
as heat and water change the char- 
acter and destroy the odor value 
in these cases. 

Expression is used for the separa- 
tion of citrus oils from the peel of 
lemon, orange, bergamot, and lime. 
Pressing or spiking the tiny plant 
cells underneath the epidermis of 
these fruits eliminates the fragrant 
oils, which are later separated from 
the juices by clarification. 

If quantity and quality of es- 
sential oils from distillation of cer- 
tain plants and flowers is unsatis- 
factory, separation is accomplished 
by extractions by means of solvents. 
These solvents are classified roughly 
as volatile and non-volatile, and 
the latter are further subdivided 
according to conditions of tempera- 
ture: 

1. Extraction by means of non- 
volatile or fixed solvents such as 
animal fats or vegetable oils. 

(a) At normal temperatures— 

Enfleurage. 
(b) With the application of heat 
—Maceration. 

2. Extraction with volatile sol- 
vents such as petroleum, ether, 
ete. 


Enfleurage is the oldest perfum- 
ery process used in southern France. 
Once it was used for extracting 
all flowers; but modern methods 
have given more economical results, 
except with the jasmin and tube- 
rose. These flowers are peculiar in 
that even after removal from the 
stem, they continue to produce 


Treated castor oil being charged into a 
reaction vessel in the production of syn- 
thetic musk. 











Vol. 13, No. 3 








essential oils on standing. These 
odoriferous oils are given off and 
absorbed in fat. 

‘The enfleurage process uses chas- 
ses or wooden frames supporting a 
glass plate of 30 inches. A thin layer 
of fat, pork or mutton is distrib- 
uted on both sides of the glass with 
brushes. Petals are spread on the 
fat, and the chasses are stacked in 
tiers so that petals are enclosed be- 
tween two layers of the grease. 
Fresh flowers replace the old ones, 
every day for jasmin and two to 
three days for tuberose. Flowers 
are removed rapidly by revolving 
brushes which do not touch the 
grease, and tiny particles remain- 
ing are finally cleaned out with 
special vacuum cleaners. Sometimes 
solid fats are replaced with liquid 
oil absorbers, in which case cloths 
saturated with the liquid replace 
the glass plates. Hydraulic pressure 
later removes this oil. When the fat 
or liquid oil is saturated with the 
perfume, this pomade is removed 
and extracted with several washings 
of pure alcohol. The perfume dis- 
solves in the alcohol which is evap- 
orated at low temperatures or un- 
der vacuum. The residue is concen- 
trated perfume material called “con- 
crete soluble.” The residual fats 
are used in the soap and cosmetic 
industries, while the flowers re- 
moved from the enfleurage greases 
are further extracted by other 
methods for use in cheaper per- 
fumes. 

Maceration consists in the extrac- 
tion of flowers by immersion in 
liquid fats or oils at a temperature 
of about 60 to 70 degrees C. Roses 
and most all flowers except jasmin 
and tuberose may be treated by 
this method. The heated grease and 
flowers is agitated in large contain- 
ers for a certain time. The fat is 
then strained and more flowers are 
added. This process is repeated un- 
til the proper quantity of flowers 
has been treated, determined only 
after long years of experience. The 
exhausted flowers are subjected to 
heavy pressure to squeeze out all 
adhering grease. Essential oils are 
then separated from this perfumed 
fat or pomade in the same manner 
as with the enfleurage process. 


Used Industrially 
It wasn’t until 1890 that extrac- 
tion with volatile solvents was used 









Lilac odor, unobtainable as a natural 
oil, is synthesized from the pure terpineol 
shown flowing into large glass bottles. 


industrially. The most successful 
and generally used is petroleum 
ether of low specific gravity. Fresh 
cut flowers are placed into bat- 
teries of percolators. The solvent 
circulates freely and extracts the 
aromatics from the flowers. The re- 
sulting solution is evaporated either 
spontaneously or under vacuum, 
leaving the aromatics as a pasty 
residue. This contains waxes and 
other plant constituents subse- 
quently removed by dissolving the 
residue in strong alcohol and cool- 
ing the solution to about 50 degrees 
C. The waxes separate out as solids 
and the liquid is filtered while still 
cold. After evaporating off the al- 
cohol, the essential oil remaining 
is in its purest, most concentrated 
form as “absolute.” This process is 
continuous and is more adaptable 
to modern plant operations. 

Not much waste is encountered 
in the natural oil industry. After 
as much odor as possible in the form 
of the essential oils has been re- 
moved, the exhausted flower is used 
as fertilizer. Much of the scented 
waters, fat residues, and low frac- 
tions are used in cheaper perfumes, 
soaps, cosmetics, and allied indus- 
tries. 

Perfumes made from the natural 
essential oils are very expensive. A 
pound of “absolute” made from 
the volatile solvent extraction meth- 
od costs from 250 to 1000 dollars. 
This can be understood readily 
when one realizes that a ton of 
roses makes 10 ounces of the oil; 
(Continued on page 28) 
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“The name Grumman on a 
plane or part is like sterling on 
silver.” 

Vice-Admiral John McCain 


These words by one of the Navy’s 
top airmen sum up the attitude of 
that branch of the service toward 
the products turned out by Leroy 
R. Grumman M.FE. ’16 and his effi- 
cient team of airplane builders. 
Former Navy Secretary Forrestal 
said that Grumman planes saved 
Guadalcanal, and from the men 
that flew Grumman planes comes 
even higher praise. Nearly every- 
one is familiar with the remarkable 
records set by the Grumman F4F 
Wildcat, the F6F Hellcat, and the 
TBF Avenger; but no so well 
known is the fact that at the end 
of the war Grumman was making 
two new fighters that promised to 
be superior to anything he had yet 
turned out. They were the F7F 
Tigercat and the F8F Bearcat. Not 
only did Grumman make ships 
that blasted Japan’s best out of 
the skies, but he did it when they 
were needed most and in record 
breaking time. In recognition of 
this President Truman, on March 
14, 1946, presented to Grumman 
the Medal for Merit which is the 
civilian equivalent of the Distin- 
guished Service Medal. The cita- 
tion read: 

“Leroy R. Grumman, for excep- 
tionally meritorious conduct in 
the performance of outstanding 
service to his country and its war 
effort, in the design and produc- 
tion of several of the most effi- 
cient types of aircraft supplied 
the Navy. As President of Grum- 
man Aircraft Engineering Cor- 
poration, Mr. Grumman served 
as active head of an organization 
which, by outstanding initiative 
in searching out and making im- 
provements, maintained its air- 
craft constantly at the forefront 
of operational and combat effi- 
ciency. Mr. Grumman, by fur- 
nishing potent weapons, has con- 
tributed greatly to the effective- 
ness of United States naval avia- 
tion and its achievements of air 
superiority in the theaters of 
war.” 

Roy Grumman does not fit the 
traditional idea of a big business- 
man. He did not even advertise 
until his schoolboy son complained 
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PROFILES 


Leroy R: Grumman, ‘16 





By CARL P. IRWIN, CE ’49 


that none of his friends had heard 
of the company. Time Magazine 
reports that a Navy pilot, on be- 
ing introduced to Grumman, said, 
“You don’t look like the guy who 
builds Wildcats.” Medium sized, 
and somewhat stoop-shouldered, 
Grumman looks more like the man 
next door than the Navy’s top 
plane builder. However his shirt- 
sleeve attitude toward his work, 
and his belief that a happy worker 
is an efficient worker, have had 
much to do with his success. 

Along with any credit Grumman 
receives, though, must go regogni- 
tion to the two men, who with 
Grumman founded the company in 
1929. They are Leon A. “Jake” 
Swirbul, Vice-President and Gen- 
eral Manager, who also received the 
Medal for Merit, and William T. 
“Bill” Schwendler, Vice-President 
and Chief Engineer. 


Pilot in Navy 

Grumman was born at Hunting- 
ton, Long Island, 52 years ago, and 
has worked on or around Long 
Island for most of his life. His 
present home is at Plandome and 
the Grumman factory is at Beth- 
page. His father was a carriage 
manufacturer, but young Roy de- 
cided to become an engineer, and 
entered Cornell for training. He 
graduated in 1916 after working 
his way through. Shortly after- 
wards he enlisted in the Navy and 
was trained as a pilot. He was 
later sent to M.I.T. for further 
schooling and eventually became a 
test pilot, emerging from the Navy 
as a Lieutenant, j.g. His Navy ex- 
perience was sufficient to qualify 
him for a job with Loening Air- 
craft as general manager. He held 
this position for nine years, but 
after the 1929 crash Leoning merg- 
ed with another company and 





Grumman was faced with accepting 
a job of lesser responsibility or 
leaving the company altogether. 
He, Swirbul, and Schwendler, who 
were faced with the same alterna- 
tive, chose to leave Loening and 
form a company of their own. Of 
the $32,000 they invested, Grum- 
man put up approximately half 
and The Grumman Aircraft En- 
gineering Corporation was born. 


The first Grumman factory was 
a converted garage at Baldwin, 
L. I. and the chief work of the 
company was repairing wrecked 
airplanes. There were sixteen em- 
ployees and their work must have 
been good for the new company 
soon acquired a nation-wide repu- 
tation. Luck was on their side, 
however, as is shown by their good 
fortune in purchasing a wrecked 
plane for $450 which was repaired 
and sold for $20,000—a neat profit 
in any business. In 1930 Grumman 
began work on an aluminum float 
which later became standard on 
all Navy scout planes. The Navy 
first ordered two of the floats, but 
later balked when its engineers ex- 
pressed doubts about the safety of 
such a light support. To prove their 
faith in its design Grumman and 
Swirbul allowed themselves to be 
catapulted from a battleship on a 
plane equipped with the floats. 
They landed safely and Grumman 
got his contract. Constantly work- 
ing to improve his product, Grum- 
man redesigned the float and also 
invented a retractable landing gear 
for fighters. The first plane to have 
this gear was the XFF1 which was 
delivered in 1931. Its remarkable 
performance won an immediate con- 
tract and from then on Grumman 
was the Navy’s plane builder. He 
moved to a larger plant at Farm- 
ingdale, L. I., and worked through- 
out the 1930’s on Navy orders, de- 
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veloping the famed barrel-shaped 
fuselage which has become almost 
a Grumman trade-mark. In addi- 
tion he manufactured aluminum 
truck beds and started production 
on two amphibian planes which 
found favor with such wealthy pur- 
chasers as Marshall Field, Henry 
S. Morgan, Robert R. McCormick, 
and Lord Beaverbrook. A lack of 
ready cash to complete existing 
orders almost forced him into bank- 
ruptcy in 1937, but he was saved 
by a Wall Street financier named 
Bernard Smith who was interested 
in purchasing an amphibian and 
largely underwrote a stock issue. 

Before Pearl Harbor Grumman 
had been producing the F4F Wild- 
cat and the TBF Avenger for the 
Navy. Immediately after we en- 
tered the war, while other plane 
makers were arguing over design 
or waiting for word from Washing- 


ton, Grumman went to see William 
S. Knudsen who froze Grumman 
designs, thus enabling Grumman 
to greatly expand his operations. 
The new Grumman plant at Beth- 
page, L. I. was not large enough 
and sub-contracts were let all over 
Long Island. The result was a 
steady flow of Wildcats to our criti- 
cal front in the Pacific. The Navy 
also used Wildcats in the Atlan- 
tic, however, and has revealed that 
in one six month period over half 
the German submarines sunk were 
accounted for by Wildcats flying 
off the decks of baby flat tops. 
The folding wing, which increased 
the number of planes that could be 
carried on a carrier by half, is a 
Grumman invention, and Time re- 
ports that he got the idea for it 
by experimenting with a rubber 
eraser with paper clips stuck in 
the side for wings. He believes, 


Bernard Baruch and Leroy Grumman conversing under the nose of a Grumman fighter 
during the war. 
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“You can see things that way you 
can’t see on a blueprint.” 

Early in the war Wildcat pilots 
reported trouble with the Japanese 
Zero. Swirbul was immediately dis- 
patched to the Pacific where he 
interviewed pilots and got their 
ideas on what kind of a fighter it 
would take to outfly the Zero. Back 
at Bethpage he, Grumman, and 
Schwendler sat down and worked 
out the design of the now famous 
F6F Hellcat. It was not just a 
bigger Wildcat, but was an en- 
tirely new ship, and the first to be 
designed from combat pilot’s speci- 
fications. One captain called it “the 
answer to a fighter pilot’s dream.” 
The new ship was rushed into pro- 
duction and only five months after 
the first one was made, they were 
rolling off the production line. This 
kind of speed was unheard of in 
the aircraft industry, but is typical 
of Grumman’s ability to get things 
done. 

Grumman’s office is always open 
to his employees and informality 
is the rule. An extremely simple 
incentive wage plan based on the 
output of the plant as a whole was 
another important factor in the 
Grumman production record, which 
was never marred by strikes or a 
high absentee rate. Now that the 
war is over the huge plant has been 
partially converted to the produc- 
tion of an aluminum canoe designed 
by Grumman. However, experi- 
ments on new types of military air- 
craft are constantly being carried 
on, 


Scholarships Established 


Grumman believes that educa- 
tion pays off. This is shown by his 
establishing a Grumman Scholar- 
ship at Cornell for Long Island 
students. 

Mrs. Grumman is the former 
Rose Werther. She married Grum- 
man in 1921. They have four chil- 
dren, Marion Elinor, Frances Wer- 
ther, Grace Caroline, and David 
Leroy. Grumman is a Fellow of 
the Institute of Aeronautical Sci- 
ences and a member of the Society 
of Automotive Engineers. He still 
flies and says, “When you are alone 
5,000 feet in the air lots of things 
about a plane become important 


that you can overlook on the 
ground.” 
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Metallurgy To The Fore 

Great news echoes this term from 
the halls of Olin. The School of 
Chemical Engineering has ceased 
to exist. With the creation of the 
department of metallurgy, the title 
of the school has been changed to 
the School of Chemical and Metal- 
lurgical Engineering, still under the 
rein of Director Rhodes. More im- 
portant than the change of title 
is the news that the school now of- 
fers a five-year curriculum leading 
to the new degree of Bachelor of 
Metallurgical Engineering. 

The equipment and instruction 
for the courses will be of the best. 
Foundry facilities on the campus 
are being expanded. Considerable 
equipment has been donated by in- 
dustrial firms. The Foundry Educa- 
tional Foundation has established 
ten valuable scholarships for under- 
graduates, and has assured summer 
and post-graduate employment for 
students enrolled in the new cur- 
riculum. Not the smallest contribu- 
tion to the program is that of Peter 
E. Kyle, the able chairman of the 
department of metallurgy, and re- 
cently named Francis Norwood 
Bard Professor of Metallurgical En- 
gineering. 

Holidays And Cutting 

Instructions have been issued to 
the faculty to use all possible means 
to discourage the cutting of classes 
before and after major holidays. 
Professors are urged to schedule 
examinations, whenever possible, on 
days immediately preceding and 
following a holiday. Absences will 
not be excused, and no make-up ex- 
aminations granted. 

The problem of holiday cuts is in- 
deed worthy of attention, but delib- 
erate rescheduling of examinations 
is hardly a good solution. The stu- 
dent considers the days on which 
to exercise his cut privilege a pure- 
ly personal matter. Administrative 
action without regard to his side 
of the argument invites resentment 
which can be more detrimental to 
good scholarship than a day away 
from classes. B.A.L. 
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Ben-Ami Lipetz, ME 

When Ben laid down his kit of 
tools as trouble-shooter and Assis- 
tant Editor of the CorNELL ENGIN- 
EER in 1945 to join the Navy we 
sighed, but held on, knowing that 
he would be back one of these days. 
Well, Ben came back to us last 
year and is now managing his old 
magazine, operating on the same 
stand with new fixtures, for he now 
holds the title of managing editor. 

Ben came to Cornell from the 
Bronx High School of Science, then 
a new school, where he got his 
first taste of academic science. 

Ben took his journalism seriously 
as editor of the high school paper. 
He liked the combination of science 
and writing so well that he de- 
cided to combine them if at all 
possible. After high school Ben 
went to work for the American 
Standards Association, quitting 
soon afterwards to take the New 
York scholarships examination. The 
fact that his brother is a graduate 
of the Cornell School of Electrical 
Engineering did not influence Ben 
toward Cornell. The broad aspect 
of the Sibley school, the beauty of 
the campus, and the benefits of 
coeducational life were much more 
important to him. 

At Cornell Ben has a tong line 





of activities to his credit, including 
the Straight music committee and 
the Octagon Club, for which he 
wrote the lyrics to ‘Maid to Order,’ 
last year’s Spring Weekend show. 
He is a member of Tau Beta Pi and 
is active in Pi Delta Epsilon, hon- 
orary journalism society. His hob- 
bies are music, novel cookery, and 
stamp collecting, especially Philip- 
pine stamps. Ben is easy to get 
along with, 6’1”, has chestnut eyes, 
and now lives in South Baker 
Dorm. He thinks highly of the 
Cornell coed! 

Ben’s ideal is to have the Cor- 
NELL ENGINEER as the voice of the 
student engineer, to fully provide 
common ground for engineers, and 
to serve Cornell and industry by 
writing the facts on the latest de- 
velopments of the departments of 
engineering and science. His work 
as managing editor has helped to 
make the ENGINEER a better maga- 
zine, and we hope to continue his 
good work. 


Robert Seidel, ME 

On first meeting Bob Seidel, one 
is impressed by broad shoulders, 
ludicrously jammed into Navy un- 
dress blues, and a large head, which 
is later found to be crammed with 
inexhaustible information on hun- 


Sei 
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dreds of diversified topics including 
science, art, religion, skiing, and 
women (one in particular). Gradu- 
ated from Nottingham High in 
Syracuse, Sei dreamed of becom- 
ing a physics professor, beard and 
all. But the Navy had other plans 
in 1944, and he wound up at Cor- 
nell as a V-12 electrical engineer- 
ing student. 

Typical of his tenacity, Sei ap- 
plied himself to his new vocation 
with an industriousness that ranked 
high in academic achievement. He 
became a member of Tau Beta Pi, 
and served as treasurer of Eta 
Kappa Nu during the past year. 

Any keen mind which is diverse 
in aptitudes is hardly satisfied with 
an academic record alone. In 1945, 
a year before his discharge from the 
Navy, Sei pledged Phi Kappa Psi, 
and, in this, his last semester, is 
serving his second consecutive term 
as president. In Sei’s mind, extra- 
curricular activities are even more 
important than high grades. 


Sei has done a good job at Cor- 
nell. Besides attaining a high schol- 
astic standing, he has distinguished 
himself in varied and wide associa- 
tions with other students, in admini- 
strative activities in many college 
organizations, in competitive sports, 
and in matters of study outside his 
chosen field. These are the contrib- 
uting factors in achieving a broad 
and full college education. If his 
successes in the past few years are 
any indication of a successful fu- 
ture, may others of succeeding 
classes fare as well by his example. 


Robert Heath, ME 


For a fellow who entered college 
for the first time at the age of 
twenty-two, Bob Heath has set a 
remarkable pace as far as scholar- 
ship and outside activities are con- 
cerned. Bob was stationed on Maui, 
one of the smaller islands in the 
Hawaiian group, serving as an avia- 
tion machinist’s mate in the Navy, 
when 1944 rolled around. Availing 
himself of the opportunity to join 
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the ranks of the V-12, he suceeded 
in passing preliminary exams and 
came to Cornell in March. 


Bob was in the midst of his fifth 
term when ‘his eyes became trouble- 
some and could not pass the rigid 
standards set by the Navy for its 


V-12 students. It was a hard blow 
after waiting for so long to get the 
opportunity to come to college. But 
Bob had made his mark at Cornell 
and was determined to come back 
as soon as he was discharged from 


(Continued on page 32) 


Warren K. Brown, CE 


One of the busiest members of 
the senior class is Warren Brown, 
better known around the CorNELL 
ENGINEER office as ‘Brownie.’ As 
business manager of the Engineer, 
‘Brownie’ scurries about like the 
proverbial elf in search of adver- 
tising, subscriptions, and all else 
that will swell the coffers of the 
magazine. Warren also takes a 
great interest in the developments 
of his own branch of study, which 
is civil engineering, and is Secre- 
tary and Treasurer of Chi Epsilon, 


Brownie 


the Honorary C.E. fraternity, be- 
sides being a driving force in the 
local A.S.C.E. In connection with 
his journalism, he is a member of 
Pi Delta Epsilon, honorary Jour- 
nalism society. With what little 
time these other activities leave 
him, he manages to serve on the 
Civil Engineering Honor Commit- 
tee, and still do his lab reports. 

‘Brownie’ was born in Deposit, 
N. Y. in 1926. As a child he got his 
first touch of civil engineering as 
he toyed with his Erector set and 
built dams and bridges all over the 
house. He went to high school at 
the Union Academy in Belleville, 
N. Y. Busily engaged in studies and 
athletics, he managed to graduate 
in 1944 and was faced with a prob- 
lem of what to study. He had 
wished to be an engineer. Chemical 
engineering seemed nice at the time; 
but Warren had always preferred 
physics to chemistry, and, lacking 
prerequisites for Chem E, turned 
to Civil engineering and today 
says. “I think I made a wise 
choice.” 

The outdoor life has agreed with 
‘Brownie’ in the past, as he has 
spent his summers surveying with 
the State Highway Department. 
He plans to enter the construction 
field upon graduation, and will en- 
deavor to work in the wide open 
spaces. 

‘Brownie’ is a man of the arts, 
catering to the three B’s, baseball, 
basketball, and bridge, 
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News of the College 





ChemE Changes Name 

The School of Chemical Engi- 
neering has been renamed the 
School of Chemical and Metallurgi- 
cal Engineering. Dr. Fred H. 
Rhodes will continue as. director 
of the school. 

Under the new set-up all metal- 
Jurgical courses in the College of 
Engineering will be consolidated in 
the Department of Metallurgy un- 
der Professor Peter E. Kyle. 


Bard Professorship 

The first Francis Norwood Bard 
Professor of Metallurgical Engi- 
neering is Professor Peter Edward 
Kyle of the School of Chemical En- 
gineering. At a dinner in Willard 
Straight Hall on November 7th 
President Day formally accepted 
the endowment which establishes 
the professorship. Mr. Bard is the 
owner of the Barco Manufacturing 
Company of Chicago and was pres- 
ent at the dinner along with Pro- 
fessor Kyle. 

In establishing the professorship, 
Mr. Bard stated that in his opinion, 
it must follow two basic courses. 
The first is the inspiration and de- 
velopment of keen, productive, 
scientifically minded men in the 
field of metallurgy, and the second 
is the undertaking and accomplish- 
ment of metallurgical research of 
the highest order. 


Professor Kyle 











Professor Kyle received his M.E. 
from Cornell in 1933 and did gradu- 
ate work at Lehigh and M.I.T. In 
1946 he left M.I.T. where he was 
an associate professor to return to 
Cornell as Professor of Metallurgy 
in the School of Chemical Engi- 
neering. 


B. Met. E. Degree 

A new degree, Bachelor of Met- 
allurgical Engineering is now being 
offered at Cornell under the five- 
year plan. The new course is given 
under the School of Chemical and 
Metallurgical Engineering and is 
co-ordinated with the curriculum in 
Chemical Engineering in that 
school. The curriculum in Metal- 
lurgical Engineering is designed pri- 
marily to prepare men for effective 
professional work in physical met- 
allurgy, foundry practice, and re- 
lated fields. The course of study is: 


FIRST YEAR 
Term1 Term2 
Introductory Inorganic 
Chemistry 
Qualitative Analysis 
Physics 
Analytic Geom. 
and Calculus 
English 
Drawing and 
Descriptive Geometry 
Casting, Working and 
Welding of Metals 


_ 
oo 


SECOND YE 
Calculus and Differ- 
ential Equations 
Organic Chemistry 
Fundamentals of 
Machine Tools 
Science in Western 
Civilization 
Quanitative Analysis 
Physics 
Mechanics 
Minerals and Ores 
Economics 
Public Speaking 
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THIRD YEA 
Physical Chemistry 
Mechanics 
Materials of 
Construction 
Chemical Microscopy 
Metallurgical 
Calculations 
Psychology 
Intro. Metallography 
Engineering 
Materials Lab. 
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FOURTH YEAR 


Chem. Eng. 
Thermodynamics 

Physical Metallurgy 

Unit Processes of 
Metallurgy 

Slag-Metal-Atmos- 
sphere reactions 

Library Use and 
Patents 

Metal Casting and 
Working 

Corporate and In- 
dustrial Organization 

Industrial Accounting 

Industrial Statistics 

Electives 

Plant Inspection 
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FIFTH YEA 


Ferrous Metallurgy 

Non-Ferrous 
Metallurgy 

Senior Project 

Statistical Quality 
Control 

Electrical Engineering 

Electives 

Metallurgical Design 
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There are now twelve freshmen 
and fifteen sophomores registered 
for the degree in metallurgical en- 
gineering. It is anticipated that the 
enrollment will increase consider- 
ably by admission of new students 
at the freshman level, but increase 
in registration beyond the limit at 
which a high degree of effectiveness 
of instruction can be maintained 
and beyond the point justified by 
the demand for well-trained metal- 
lurgists for responsible positions in 
industry is not contemplated. 

The Foundry Educational Foun- 
dation has established ten scholar- 
ships, each to the amount of six 
hundred dollars annually, available 
to undergraduate students in Met- 
allurgical Engineering. It is under- 
stood that additional scholarships 
will be made available in subsequent 
years. Five of the current scholar- 
ships are awarded to men in the 
entering freshman class; the re- 
maining five are awarded to sec- 
ond-year students who have entered 
the metallurgical curriculum by 
transfer from Mechanical Engineer- 
ing or from Chemical Engineering. 


(Continued on page 32) 
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The first ENGINEER-sponsored 
campus-wide social event named 
simply “EDWAN,” the “Engineers’ 
Dance Without Any Name;” was 
inaugurated on October 25. Terpsi- 
chorean tastes of a hundred couples 
were admirably placated by Dick 
Flight and his orchestra from nine 
till one in the Willard Straight 
Memorial Room. Responding to 
multiple requests, the orchestra pro- 
vided several impromptu polkas 
and waltzes for the more energetic 
dancers. 

Dispensing tickets from behind a 
portion of the evening’s bounty is 
Jack Zakin (upper left); one of 
Howie Kaltbaum’s artistic posters 
announces the occasion. Chaperones 
Warren and Loe Higgins and Jean 
and Dick Hempel (lower left) en- 
livened the dance. Both Warren 
and Dick are on the ENGINEER staff. 





The dance is expected to become 
an annual affair. It is hoped that it 
will eventually will develop into a 
full social weekend under the joint 
sponsorship of all engineering or- 
ganizations. KDWAN, this year, 
was undertaken by the CorRNELL 
ENGINEER alone. The entire staff 
assisted co-chairmen Leonilda Alt- 
man and Ken Gellhaus with ar- 
rangements. 


Posters of the keys and insignia 
of the various campus engineering 
societies, as well as a huge card- 
board slide-rule, were placed about 
the walls for “atmosphere.” Upon 
conclusion of the dance, one couple 
was apprehended leaving with the 
Tau Beta Pi poster. (Background, 
upper right.) Caught dead to rights, 
the undaunted engineer pleaded 
that he might retain the poster to 
hang in his room because “it’s the 
closest I’ll ever get to Tau Bete!” 
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One of the basic questions often raised about 
engineers individually and generally is whether 
they stick too close to their professional knitting 
and, as a result, make less of a contribution as 
citizens than their training and occupation qualify 
them to make. 


It is a good question, an important one, and 
deserves being thought about a good deal by en- 
gineers, educators, and students. 


The question is not raised with respect to 
local citizenship, except possibly in some of the 
largest cities. It is raised chiefly about national 
and international affairs, which are merging 
with increasing rapidity as technology advances 
and nations, as well as individuals, become more 
and more interdependent. 


The events of 1947 point up the problem 
sharply. Wise policies, moderation, firmness, and 
back of them an interested and informed people 
—surely these are required. 


It is natural that the publicists and those 
whose background is the law should be heard 
from most in these matters. But the publicist, 
when he is not simply reporting, is likely to seek 
sensation, while many lawyers tend to put ad- 
vocacy first. 
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President's Message 


The contribution which the engineer and the 
scientist can make should need no elaboration 
here. It lies not only in the knowledge and con- 
trol of the techniques; it lies also in the basic 
training which requires that progress be made 
toward solutions, but that it be made with a 
maximum of fact and reasoning and a minimum 
of sound and fury. 


The five-year course in engineering at Cornell, 
now fully in effect, shows clearly the University’s 
view as to the need of broadening engineers’ 
background and interests. I am sure the vast ma- 
jority of the engineering alumni are heartily in 
favor of that change. 


The engineering societies, including the 
branches of the Cornell Society of Engineers, 
might give this whole question more attention in 
their activities. 


And it would be a fine and healthful thing if 
we were to see more and more engineers of rec- 
ognized capability taking part in the debates and 
the decisions which will mean so much to all of 
us. 


CARL F. OSTERGREN 
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Alumni News 





Guy H. Thayer ME ‘90, has re- 
tired as naval architect with the 
Port of Portland, Oregon, a position 
which he held for twenty-one 
years. 

Charles M. Chuckrow CE ‘11, for- 
merly executive vice- president of 
Fred T. Ley and Co., Inc., general 
contractors, has returned to that 
organization as its president. He 
was recently associated with the 
Tishman Realty and Construction 
Co., also of New York. Chuckrow, 
who joined the Ley Company 
shortly after graduation from Cor- 
nell, resigned in 1933 to become 
president of the Fred F. French Co. 
With French, he organized the Fill- 
more Construction Co., Ltd., of Lon- 
don, England. A past president of 
the Cornell Society of Engineers, 
Chuckrow was formerly a member 
of the Engineering College Council. 
He also served on the committee 
of the Commerce and Industry As- 
sociation which drafted the Urban 
Re-development Corporation Law. 


Charles P. Palem CE ‘13 is super- 
intendent of the machinery installa- 
tion division of the Newport News 
(Va.) Shipbuilding and Dry Dock 
Company. 

Carlton Ward, Jr., ME ‘14, presi- 
dent of the Fairchild Engine and 
Airplane Corporation, 30 Rocke- 
feller Plaza, New York City, ad- 
dressed the sub-committee on avia- 
tion of the Senate Committee on 
Interstate and Foreign Commerce. 
As chairman of the industrial pre- 
paredness and planning committee 
of the Aircraft Industries Associa- 
tion, he spoke on industrial plan- 
ning. 

Lacy L. Shirey CE ‘20 is assistant 
bridge engineer for the Chesa- 
peake and Ohio Railway Co., 
Richmond, Va. 

Paul H. Knowlton Jr., ME ‘24, 
has been appointed assistant divi- 
sion engineer in the turbine-gen- 
erator engineering division of the 
General Electric Company, of 
Schenectady, with general respon- 
sibility for thermodynamic and 
fluid flow design and research. He 
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has been with the company since 
March 1925, when he became a 
student engineer on a turbine de- 
velopment test. In 1926, he was as- 
signed to the steam research sec- 
tion of the turbine engineering 
division, and in July 1944, was 
made assistant designing engineer 
on thermodynamics. 

Clarence A. Dayton CE ‘27 has 
joined F. H. McGraw and Co., en- 
gineers and contractors, operating 
in the United States and foreign 
countries, as chief estimator. 

Robert A. Sharood CE ‘27, is now 
chief engineer for the Alaska Rail- 
road in Anchorage, Alaska. 

Ernest H. Kingsbury ME ‘29 has 
been named technical advisor to 
Flight Safety, Inc., of Philadelphia, 
Pa. He was previously associated 
with the Glenn L. Martin Co., Balti- 
more, Md., and All American Avia- 
tion, Inc., Wilmington, Del. 

Lieutenant Colonel John D. Payne 
CE ‘30, of the Corps of Engineers, 
AUS, is on duty with Headquarters 
Air Defense Command at Mitchell 
Field as executive officer of the en- 
gineering division. 


Carlton Ward, Jr. 


Walter H. Morris ME ‘35 is pro- 
ject engineer with the H. K. Fergu- 
son Co., construction engineers. 

Howard T. Critchlow Jr., ‘36, re- 
cently joined the Carver Pump Co., 
Muscatine, lowa as chief industrial 


engineer. The firm manufactures 
self-priming and straight centrifu- 
gal pumps. 





The University Placement 
Service has issued a list of 
thirty-eight “registrants avail- 
able,” half of whom are seek- 
ing engineering positions. 
The age, marital staus, pre- 
vious experience, Cornell de- 
grees and salary and location 
desired are given for each 
registrant. “Job bulletin” lists 
containing positions open to 
alumni who are registered 
with the Placement Service 
may also be obtained from 
the Placement Service, Ad- 
ministration Building, Ithaca 
or at 107 E. 48th Street, New 
York City. 











Bartholomew J. Conta, MS ‘37, 
associate professor of Heat-Power 
Engineering at Cornell, has re- 
signed to become professor of Me- 
chanical Engineering in the College 
of Applied Science at Syracuse 
University. Professor Conta was an 
instructor in the electrical engineer- 
ing school at Cornell from .1937 to 
1940. The following year he 
worked as a research engineer at 
the Beacon laboratories of the 
Texaco Company and returned in 
1941 as an instructor in the Heat 
Power Engineering Department. 

Charles E. Sturtevant BEE ‘41, a 
design engineer in the transmitter 
division, electronics department, 
General Electric Co., will soon be- 
gin working at General Electric’s 
new $25,000,000 plant known as 
Electronics Park, near Syracuse. 

John E. Slater Jr. BS in AE(ME) 
‘43 has resigned from the Ohio 
Public Service Co., and joined the 
McGraw-Hill Publishing Co., New 
York City, as a member of the busi- 
ness staff of Power and Operating 
Engineer magazines. 


(Continued on page 38) 








The 
Perennial 


Athlete 


By L. L. OTTO 
Historian, Sibley League 


If a hard rubber sphere weigh- 
ing 16 pounds moves in a vertical 
plane, how great a force must be 
applied to force it to move in a cir- 
cular path of 30 inches radius at a 
peripheral velocity of 16 feet per 
second? If this sphere is directed 
along a level polished hardwood 
surface (friction coefficient about 
0.01) at a tangent to its arc of 
swing, how far will it travel before 
its motion changes from sliding to 
pure rolling? If at the time of de- 
livery the sphere is given a rotation 
of 27 radians per second about an 
axis parallel to the surface of travel, 
how great will its path of travel 
deviate from a straight line in a 
distance of 60 feet? 

These might be problems in 
simple (?) mechanics posed by the 
faculty for a few minutes of men- 
tal exercise by engineering sopho- 
mores, but at Cornell the faculty 
is busily engaged in trying for 
themselves to find an answer to the 
problems which can be made to re- 
peat time after time. Once every 
week ninety members of the faculty 
and service and administrative em- 
ployees of the Electrical, Mechani- 
cal, and Civil Engineering Schools 
rush downtown to the Ithaca Bowl- 
O-Drome and spend an enjoyable 
hour and a half tossing a hard rub- 
ber ball down the polished hard- 
wood alleys at a group of defiant 
ten pins. Each man tries between 
fifty and sixty times to find the 
proper combination of foot work, 
body movement, arm swing, and 
ball spin which will produce the 
much-desired strike. 

Back in the winter of 1943-44 


(Continued on page 34) 
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Pins 


Season's Cumulative Average 
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Recent Developments 


In Engineering 


Techni-Briets 


Explosive Rivets 


Explosive rivets produced at pres- 
ent by Du Pont are now being 
used by many manufacturers to 
improve their products and to cut 
down on costs. These rivets, pre- 
pared with a tiny charge of explos- 
ive built into a cavity along the 
length of the shank, will detonate 
on application of a heated tool 
similar to a soldering iron. The 
charge, on being fired, will expand 
the shank to form a barrel-shaped 
head which becomes a strong, per- 
manent fastener. The cost of pro- 
duction of these rivets is naturally 
greater than that of ordinary solid 
rivets but that slight increase in 
price is more than made up for by 
the savings in time and labor and 
the increased strength of the final 
product. 


Crystal Production 


Silver nitrate crystals—the fun- 
damental chemical of modern pho- 
tographic processes—may be pro- 
duced in the future by a process 
which will cut the production time 
from several days to but a few min- 
utes. The Eastman Kodak Com- 
pany of Rochester has recently put 
into use in their plant machinery 
which renders completely obsolete 
the old method of crystallizing the 
silver nitrate in a supersaturated 
solution and then drying these 
crystals in trays in a warm room. 
The new process involves dissolv- 
ing ingots of pure silver in nitric 
acid and then pumping the solution 
into crystallizers where constant 
stirring of the highly saturated solu- 
tion causes crystallization to oc- 
cur. These wet crystals are then 
centrifuged in baskets to drive off 
most of the moisture before they 
are redissolved in distilled water. 
The process is then repeated ex- 
cept that this time the crystals, 
after being centrifuged, are dried 
completely in rotary;drying drums. 
At this point the pure crystals are 
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ready to be put to use in making 
the materials necessary to modern 
photography. 


Electronic Diffraction 


A new research tool which will 
be useful in the studying of metal- 
lic surface conditions and surface 
films of lubricants among other 
things has been developed recently 
by the General Electric General 
Engineering and Consulting Lab- 
oratory. 

This tool is an electron diffrac- 
tion instrument which, by the 
diffraction of electrons fired by an 
electron gun at the surface shows 
the diffraction pattern on a photo- 
graphic plate. The electrons are 
fired in a high-vacuum compart- 
ment and are accelerated by a field 
of 40,000 volts. An exposure of five 
seconds is taken in this manner to 
show up the pattern. 

Fields which will benefit from this 
invention are the study of the 
causes and cures of rust and cor- 
rosion, the characteristics of a good 
lubricant, the study of the actions 
of catalysts in a chemical reaction, 
and general metallurgical discus- 
sions of the ‘surfaces of materials. 


Fluxmeter In War 


The magnetic field of the earth 
contributed on a large scale to win- 
ning the last war or at least keeping 
the major ports of the United States 
protected from enemy vessels. Any 
slight change in the magnetic field 
of the earth due to the presence 
of iron or some such magnetic ma- 
terial passing over cables laid across 
the entrance to the harbor was re- 
corded by a device known as a 
fluxmeter. When any craft not au- 
thorized by the Navy passed over 
these cables, whether with motor 
silenced or in the dark, it was spot- 
ted immediately by this method and 
steps were taken to eliminate it as 
a source of danger. 


Servo Mechanisms 


“Servo mechanism” is a name for 
a principle by which a machine or 
other such unit may be controlled 
with a minimum of effort on the 
part of the operator. The servo 
mechanism will determine the direc- 
tion and magnitude of whatever ac- 
tion is to take place under the im- 
pulse of the operator who operates 
a hand-dial to generate the electric 
signal. This obviously relieves the 
operator of the burden of doing 
the mechanical work involved giv- 
ing him the opportunity to operate 
to his mental instead of his physi- 
cal capacity. 


During the war, the servo mech- 





The Servo mechanism applied to sight- 
ing guns on the B-29 by remote control. 
Courtesy Generol Electric Co. 


anism was used to control the fire 
of such things as the big guns on 
battlewagons and the fire of the 
gun turrets of long-range bombers. 
With this application obviated for 
the moment, its attention is being 
turned to such peacetime endea- 
vors as the automatic control of 
valve operators, the control of test- 
ing machines, the operation of con- 
veyor switches, etc. 
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Open Letter to the Widow: 


Dear Toothless, 

I have a pet white mouse. A typi- 
cal rodent, his forelegs are dwarfed 
and weak. With them he can man- 
age to support a crumb of food or 
carry a delicate splinter for his nest. 
However, old bag, I have no doubt, 
that with his right foreleg tied be- 
hind his back, since he seems to 
show a preference for using that one, 
and using only his atrophied left 
claw, he could produce more palat- 
able humour, prose, and editorials 
than those hackneyed Arkansas 
journalists cluttering up your low- 
er-case masthead. 

The ENGINEER has never before 
openly objected to the anemic na- 
ture of the archaic tripe you have 
been peddling. Although we prefer 
quality, we also have tolerance, the 
ability to look with a kindly smile 
on a poor little ugly duckling try- 
ing to eke out a meager existence. 

And so, after years of washing 
windows with old Widows and 
keeping our Widow-inspired nau- 
sea to ourselves, we are slapped 
in the face by this parasitic editorial 
leper. First you called attention in 
an unbecoming manner to one of 
our favorite landmarks, the slightly 
crippled clock over Lincoln’s South- 
west entrance. Then, six months 
later, in your October slopsheet you 
have the audacity and crudity to 
“demand that the spurious time- 
piece . . . be repaired or replaced.” 

Why, I remember the peace of 
mind that clock gave me in my 
freshman year. One wintry day I 
rushed madly up the hill under the 
impression that it was after nine, 
and that my surveying class had al- 
ready begun. And then, there was 
the pleasant face of the old south- 
west clock, beaming down on my 
perspiring brow. “Don’t _ rush, 
Spike,” it said, “Take it easy, relax, 
light up a Robert Burns. . . It’s 
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@Out of Phase 


By HERBERT F. SPIRER, E P’51 


only quarter of. That’s it, take off 
your shoes and romp in the snow 
awhile.” What a friend the old clock 
was on that day. How well I recall 
the feeling of relief as the hours 
stood still. Yes sir, and when the 
mobs began rushing about the quad 
on their way to their ten o’clocks, 
there stood benevolent old South- 
west, saying, “Take it easy ... It’s 
only quarter of, quarter of .. .” 

No! You shall not, old broom- 
rider, lay a palsied hand on our be- 
loved clock. This letter is formal no- 
tice of the intention of the staff of 
the ENGINEER, Vladmir Sitzfleisch, 
and every able-bodied engineer to 
resist your decrpit legions. We shall 
march together in a crusade to save 
the Lincoln School of Civil Engi- 
neering from defamation by the foul 
breaths of degenerate pulp-hashers. 
We shall defend our clock to the end 
of time. . 


Edmund V. Sitzfleisch 








Old Hour-Glass 


Aye, tear her battered mainspring 
out 
Long has it waved on high, 
And many an eye has longed to see 
That hour-hand come near to three. 
Beneath her rang the rodman’s 
shout, 
And the answer, “My transit’s out!” 
The hero of the quad 
Shall tell the hours no more. 
Her face will be red with triumph 
As slowly kneels the vanquished 
foe, 
The shameful, and the blameful 
Old Widow. 
. . . James Russell Sitzfleisch 








Save our clock... 

The Cross-hair, official organ of 
the Rod and Snowshoe, has called 
an emergency meeting of “all mem- 





bers of the society to band together 
for the purpose of saving the clock 
over the southwest entrance to Lin- 
coln, so recently maligned by the 
campus’ favorite stumble-bum, the 
Widow. Professor Winter will lead 
a group of Civil Engineers mounted 
on horseback and carrying sabers, 
to be known as the Cornell Cos- 
sacks. It is rumored that they are 
training for the battle, by spearing 
copies of Woods and Bailey and 
Problems in Prose being hurled at 
them from 100 mm howitzers. Prof. 
Perry will lead the fusiliers, whose 
colorful costumes have made them 
the delight of the engineering cam- 
pus. They wear blue conductor’s 
uniforms, with peaked caps, and 
carry as weapons, chrome plated 
ticket holders and simonized ticket 
punches. There are still a few open- 
ings for engineers ready to defend 
our campus from the onslaught 
from 111 Tioga. 


Phase Shifts 


As Professor Cuykendall says in 
Strength, “Every couple has its 
moment... ” Have you heard the 
Mexican Engineer’s love song, Bes- 
semer Mucho? 

We overheard this choice bit in 
the freshman mechanics course. 
“Why,” asked the instructor, “is a 
long pump handle advantageous?” 
And quick as a whip, Al Pellegrini 
replies, “Because then you can get 
someone to help you.” 

An arts school professor, coming 
to an Eco class late (name deleted 
by request) found a most uncom- 
plimentary caricature of himself 
drawn on the board. Turning to the 
sleepy engineer nearest him, one 
William Denison, he angrily in- 
quired, “Do you know who is re- 
sponsible for that atrocity?” 

“No sir, but I strongly suspect 
his parents.” 
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SHHHHHHAHHH: 


Quiet. 


Walk into this new acoustic test room at Bell Telephone 
Laboratories and all you'll hear is silence. 


It’s about the quietest place on earth. 


This non-reverberant chamber was ingeniously designed 
by telephone engineers so that acoustic development and 
research could be carried on under the best possible 
conditions. It’s another aid in a continuing pregram to 
improve communications. 


This is telephone engineering at work. 


BELL TELEPHONE SYSTEM 
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A Regents School where aim is to prepare 
students for University work. 
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Bottled Aliure 


(Continued from page 15) 


33,000 pounds of violet leaves make 
a pound of essential violet oil, at 
2000 flowers per pound. 
Artificial Oils 

Artificial oils are isolated from 
natural oils. They are semi-syn- 
thetic in that they synthesize a 
flower odor and yet are derived from 
natural oils of more common plants. 
An example of this artificial scent 
is geraniol, a colorless liquid having 
a rose odor. In nature, geraniol oc- 
curs as a constituent of the essen- 
tial oils of many flowers, including 
roses, geraniums, citronella. Com- 
mercially geraniol is obtained by 
distillation from the oil of the cit- 
ronella. The pure geraniol is the 
basis of many floral scents. It is 
not a truly synthetic odor since 
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natural roses owe much of their 
odor to the geraniol. A large num- 
ber of similar artificial scents from 
plant and floral oils are used to 
imitate various other natural scents. 
The advantage can be seen when 
we price citronella oil at 40¢ per 
pound. 


But more important than the 
isolates are the synthetic oils. Main- 
ly the synthetics are coal-tar de- 
rivatives. Thousands of varieties of 
odors are possible with the many 
odor‘ferous derivatives of coal-tar. 
Amyl compounds for instance yield 
many important floral and plant 
odors such as gardenia, jasmin, vio- 
let, lilac, cinnamon, rose, musk, 
tuberose, orchid, apple blossoms. 

Fixation is of utmost importance 
in perfumery, for the demand is 
always for a scent that-will last 





and not change character on evap- 
oration. Animal fixators have been 
used for centuries, and it is said 
that artificial substitutes will never 
equal the natural musk, civet and 
ambergris. These are indispensable 
to the finest and most expensive of 
perfumes, for they give exciting 
odor notes and incomparable ten- 
acity to the perfume blends. 

Musk comes from the preputial 
follicles of the male musk deer in- 
habiting north India, China and 
Siberia. Civet comes from the Abys- 
sinian cat of the same name. When 
the cat is angered, its abdominal 
pouches fill with a dark-brown, soft, 
smelly paste. In concentrated form 
this paste is evil-smelling, but if 
diluted a distinct, stimulating note 
is evident. 


(Continued on page 30) 
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IT ISN’T DONE WITH MIRRORS—TODAY 


When the Roman fleet tried an amphibious oper- 
ation at Syracuse, they ran into a problem of 
high temperature condition that completely non- 
plussed them. Archimedes, according to legend, 
burned them up by focusing the sun’s rays on them 
with mirrors. 

Modern problems of operation at high tempera- 


tures are solved quite simply by using molybdenum 
steels. Their creep strength and excellent prop- 
erties at elevated temperatures assure good per- 
formance when the heat is on. 

We will be glad to send detailed information 
concerning the types of molybdenum steel suitable 
for operation at elevated temperatures. ° 


MOLYBCIC OXIDE=$BRIQUETTED GR CANNED ee FERROMOLYBDENUM @ “CALCIUM MOLYBDATE” 
CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 


“NO L-F 
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Bottled Allure 
(Continued from page 28) 

The last of these best and rarest 
of fixatives is ambergris, which is 
supposedly the pathological excre- 
tion from the intestine of a certain 
species of whale. It is slightly greasy 
to touch, usually grayish-black in 
color, often porous, and with prac- 
tically no scent whatsoever. This 
latter property makes ambergris 
the perfect fixative since it is the 
only known substance which can 
definitely fix a scent without alter- 
ing its odor. Musk and other fixa- 
tives have odors of their own which 
interfere with the scents of the es- 
sential oils. Some ambergris has 
been found in the intestines of 
whales, but more often it is discov- 
ered cast up on beaches or floating 
on ocean surfaces. It is one of the 
most valuable of all substances even 
today, and many have made their 
fortunes from its discovery. Jn the 
pure state ambergris is worth 
$40,000 per pound. 

Recently a new source of natural 
musk has been found in the Louisi- 
ana bayous. The tiny glands of the 
muskrats trapped there yield musk 





Pioneer Manufacturers of 


PRECISION INSTRUMENTS 
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The Cambridge Recording Gas Analyzer continu- 
ously analyzes and records as many as six 
constituents, simultaneously. It makes possible 
substantial savings in the operation of kilns, pro- 
duction of inert gases, and in metallurgical, 
petroleum, and other chemical processes. Single 
point and multipoint instruments are available for 
a wide variety of applications. 


Send for Literature 


Cambridge also makes pH Meters and pH 
Recorders both single and multipoint sampling; 
Voltamographs for polarographic analysis and 
many other mechanical and electrical instruments 
of precision. Send us details of your instrument 
problem for our recommendation. 


CAMBRIDGE 
INSTRUMENT COMPANY, INC. 
3756 Grand Central Terminal, New York 17, N. Y. 


alcohols which can be converted 
to odorous, fixative musk ketones 
by »xidation. DuPont now makes 
an artificial fixative called musk 
amrrette, by heating coal tar to 
392 degrees F., and further convert- 
ing the cresol obtained in this heat 
fraction. Musk substitutes are simi- 
lar to, but cannot equal the 
strength, power and depth of the 
natural musk. 


Blending 


Blending the perfume is as im- 
portant as the quality of the oils 
comprising it. There are secret for- 
mulas galore for the making of the 
choice perfumes. 84 to 88 per cent 
of the perfume is the alcohol and 
the 12 to 16 per cent remaining is 
for the fixatives, essences and syn- 
thetics which may run from 30 to 
2000 different elements. Odors are 
described basically as sweet, acid, 
burnt, or capryllic (goat-like), and 
combinations of these four funda- 
mental types yield the best-liked 
perfumes. 

Some of the most enjoyable per- 
fumes are concocted with evil- 
smelling substances which, when 





mixed, give the pleasant bouquet. 
Here is a rough description of the 
blending of violet perfume oil: First 
ionone is used. It gives the main 
violet odor, and is made from the 
oil of lemon grass and acetone. Next 
the main odor is supported by 
similar odor notes such as orris oil 
or heliotropin and vanillin. To 
round out the chemical effect, oil 
of ylang-ylang, and oil of sandal- 
wood are used. The “leafy” note 
is imparted by the addition of 
methyl heptine carbonate, unless 
the perfume is truly costly in which 
case actual violet-leaf concrete 
soluble is added. Small amounts of 
absolutes improve the odor but are 
expensive. Finally the fixative used 
must be the right combination of 
substances to blend all the com- 
ponents, and give full, fragrant and 
lasting violet aroma. 


Odor Combinations 

Odor combinations possible are 
typed as (1) single flower, one 
flower odor dominant (2) single 
flower bouquet, bouquet of flowers 
with one flower odor predominating 


(Continued on page 32) 
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The ocean is a“goldfish bow!" 


Another “first” for RCA Laboratories, 
undersea television cameras equipped 
with the sensitive RCA Image Orthi- 
con tube were used to study effects of 
the atom blast at Bikini... 


There may come a day when fisher- 
men will be able to drop a television 
eye over the side to locate schools of 
fish and oyster beds . . . Explorers will 
scan marine life and the geology of the 
ocean floor . .. Undersea wrecks will 
be observed from the decks of ships 
without endangering divers. 

With the new television camera, 
long-hidden mysteries of the ocean 
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fo RCA Television! 


depths may soon be as easy to observe 
as a goldfish bowl—in armchair com- 
fort and perfect safety. 

Exciting as something out of Jules 
Verne, this new application of tele- 
vision is typical of research at RCA 
Laboratories. Advanced scientific 
thinking is part of any product bear- 
ing the name RCA, or RCA Victor. 

When in Radio City, New York, be 
sure to see the radio and electronic 
wonders at RCA Exhibition Hall, 36 
West 49th Street. Free admission. 
Radio Corporation of America, RCA 
Building, Radio City, New York 20, 





Exploration of ocean depths is made possible by RCA Image Orthicon television camera. 


Continue your education 
with pay—at RCA 


Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
—offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 

® Development and design of radio re- 
ceivers (including broadcast, short wave 
and FM circuits, television, and phono- 
graph combinations). 

@ Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 

© Design of component parts such as 
coils, loudspeakers, capacitors. 

® Development and design of new re- 
cording and reproducing methods. 

@ Design of receiving, power, cathode 
ray, gas and photo tubes. 

Write today to National Recruiting Divi- 
sion, RCA Victor, Camden, New Jersey. 


Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 


RADIO CORPORATION of AMERICA 
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PROBLEM—Yov’'re designing a taxi-cab meter. You have 
worked out the mechanism that clocks waiting time and mileage 
and totals the charges. Your problem now is to provide a drive 
for the meter from some operating part of the cab—bearing in 
mind that the meter must be located where the driver can read 
it and work the flag. How would you do it? 


THE SIMPLE ANSWER 


Use an S.S. White power drive flexible shaft. Connect one end to 
a take-off on the transmission and the other to the meter. It’s as 
simple as that—a single mechanical element that is easy to install 
and will operate dependably regardless of vibration and tough 
usage. That's the way a leading taximeter manufacturer does it 
as shown below. 












* * * 
This is just one of hundreds of power drive and remote control 
problems to which S. S. White flexible shafts are the simple 
answer. That's why every engineer should be familiar with the 
range and scope of these “Metal 
Muscles” for mechanical bodies. 


WRITE FOR BULLETIN 4501 
It gives essential facts and engineering 
data about flexible shafts and their ap- 
plication. A copy is yours for the asking. 
Write today. 
















Photo Courtesy of 
Pittsburgh Taximeter Co. 
Pittsburgh, Pa. 
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SS.WHITE yyy stRIAL suc. 


THE S. S. WHITE DENTAL MFG. CO. 

DEPT. C, 10 EAST 40th ST., NEW YORK 16, N. Vio 
ASKIGLE SHAFTS © PLEXIGLE SHAFT FOOLS © AIRCRAFT ACCESSORIES 
SMALL CUTTING AND GRINDING TOOLS + SPECIAL FORMULA RUBBERS 
MOWED RESISTORS + PLASTIC WECIAITIES © CONTRACT PLASTICS MOLDING 


Cue of Americas ANKA Tndastrial Enterprises 
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Bottled Allure 


(Continued from page 30) 


(3) bouquet odor, whole bouquet 
and no predominance and (4) fan- 
tasy. The single flower odor is the 
most difficult to obtain. Fantasy 
odor gives widest creative range to 
the perfumer. 

The final test of every perfume 
is the highly trained expert with 
an exceptionally keen nose. There 
is no substitute for the human nose 
as a judge of the perfumers’ art. 
In France the “noses” are men of 
great importance, with highest col- 
lege and postgraduate degrees in 
chemistry. They are attributed with 
“seeing”.noses and can distinguish 
and name accurately 7000 separate 
odors. Only the experts can differ 
between the mainly synthetic and 
natural perfumes. So clever are 
modern perfumers with their com- 
binations that the layman is unable 
to distinguish the duplication. 


Robert Heath 


(Concluded from page 19) 


the Navy. Bob reappeared on cam- 
pus during the spring of "46 and 
has been here ever since. 

Bob was elected to Tau Beta Pi, 
honorary society for engineers, his 
jun‘or year. Much of h's time th’s 
year has been spent in the cataloeue 
cffice where he has been gathering 
statistics of all Tau Beta Pi gradu- 
ates from Cornell since the society 
was organized on the campus some 
forty vears ago. That adds up to a 
lot of hard work. The American 
Society of Mechanical Engineers 
(student branch) is another time- 
taking but very beneficial organi- 
zat‘on in which Bob has taken 
ereat interest. He is president of 
the student branch at Cornell 
which meets on the average of every 
two weeks. 


College News 


(Continued from page 20) 


The present foundry at Cornell 
is now being expanded through the 
removal of welding and metal work- 
ing equipment to other areas, there- 
by adding 3000 square feet for 


(Concluded on page 34) 
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(llr Se 3 ENDIX is essentially a great creative engineer- 


ing and manufacturing organization—unlike 
any other existing in America. { Despite 

the fact of its modern manufacturing plants 

and its demonstrated productive capacities, 
the essence of Bendix greatness lies in its ten research lab- 
oratories and in the integrated knowledge its many engi- 
neers have jointly acquired in the fields of electronics, 
magnetics, optics, ceramics, electro-mechanics, hydraulics, 
pneumatics, injection-carburetion, aerological physics and 
metallurgy. { Bendix is constantly exploring the widest 
possible application of all these sciences to all manner of indus- 
trial, commercial, domestic and human problems. { By virtue 
of this, wherever machinery replaces human effort, there you 
will find Bendix instruments and controls lightening the load 
on human minds and removing the strain from human backs 


and hands. The searchlight of Bendix creative engineering _— 


is always pointed to a bright and better tomorrow. § When you 
see the name Bendix Aviation Corporation, on any product, you 
can buy it with the definite knowledge that it is first in crea- 


tive engineering design and the last word in quality. 
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N the walls of the great Bendix laboratories . . . in 

the offices of the huge Bendix engineering staff... 
over the desks of executives in Bendix plants the 
country over, there hangs an exact copy of the credo 
pictured above. It hangs there because it is a working 
credo—an authentic statement of Bendix aims, aspira- 
tions and accomplishments. The results of this whole- 


hearted preoccupation with a finer future for you are 


BENDIX* PRODUCTS: automotive brakes, carburetors, landing geor © 





everywhere apparent. Radio, meteorology, all forms of 
transportation aloft, afloat and ashore are better be- 
cause of Bendix, and new products of basic importance 
to industry and individuals are constantly added. “To a 
bright and better tomorrow.” Every Bendix Resource 
is dedicated to this purpose. . . . Look to Bendix for your 
future. In research, engineering and manufacturing, it’s 
one of America’s most versatile industrial organizations. 


BENDIX RADIO*: radio, radar, television 


ECLIPSE* MACHINE: starter drives, bicycle brakes ® MARSHALL ECLIPSE*: brake lining ® ZENITH*: carburetors 
STROMBERG* aircraft carburetors, fuel injection © FRIEZ*: weather instruments and controls ® PIONEER* flight 
instruments © ECLIPSE* aviation accessories © SCINTILLA*: aircraft ignition, diesel fuel injection © PACIFIC*: hydraulic 
_ Systems © RED BANK*: dynamotors, inverters © BENDIX INTERNATIONAL: 30 Rockefeller Plaza, New York 20, N. Y., 
Coble “Bendixcorp" New York. © 1 BENDIX AVIATION CORPORATION, DETROIT 2, MICH, TRADEMARKS 


AVIATION CORPORATION 
Vol. 13, No. 3 33 















quality. 
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Write us if catalogs on any of 
these lines would be useful to 
you in your engineering studies. 


College News 


(Concluded from page 32) 


foundry instruction. The approxi- 
mate value of this addition is 
$15,000, to which must be added 
the remodelling cost, bring the total 
to a minimum of $20,000. 

The facilities being added not 
only will assist in the training of 
engineers in the foundry industry, 
but will add to the quality of in- 
struction in foundry principles given 
to other students. It is hoped by 
the Foundation that students from 
all departments of engineering will 
elect to follow this program. There 
is room for all types of engineers, 
and the metallurgical department 
wants the rounded individual who 
can apply varied knowledge and 
thus cooperate closely with other 
divisions of industry. 

Besides the provision of scholar- 
ships in the financing program 
which the Foundry Educational 
Foundation is carrying out, there is 
help given in placement for sum- 
mer work. Upon graduation the 
foundation will see that there is a 


34 





Thermoid 
ee-- A NAME TO REMEMBER 


And for good reasons: Thermoid is 
geared to meet the day to day prob- 
lems of the users of its products. By 
limiting itself to a restricted number 
of items, related in manufacture and 
use, Thermoid is able to keep abreast 
of difficulties encountered in the field 
and thus constantly maintain top 


The Thermoid line is a quality line. 
Remember Thermoid for BRAKE 
LININGS, FAN BELTS, CLUTCH 
FACINGS and RADIATOR HOSE. 
Remember, too, that Thermoid makes 
a complete line of belting, brake lin- 
ings and hose for industrial 
and oil field use. 


Ihermoid 


THERMOIC COMPANY, TRENTON WN J. U S 


dealer’s. 





* TEXTILE 





good job available. It is not the 
policy of the Foundation to force 
the graduates to accept certain 
positions: The idea is to show the 
engineer the light, so to speak— 
what advantages such positions of- 
fer. There is good reason in starting 
in at the bottom and then working 
up. The progress will be fast and 
the person will acquire a fuller 
training by understanding every- 
thing from the bottom up. The fu- 
ture for young men to fill places 
of responsibility in this $4,000,000,- 
000 industry is most bright. 
Readers who are interested in 
further information on the metal- 
lurgical program or about the pro- 
curement of scholarships should 
contact Professor Peter Kyle who 
is Cornell’s representative for the 
Foundry Educational Foundation. 


Perennial Athlete 

(Continued from page 24) 
eighteen members of the faculty 
of the Sibley School of Mechanical 
Engineering gathered around a nu- 
cleus of its members who were 


This new, attractive bottle 
base combined with the 
famous Higgins color card. 
A natural for use right on 
your drawing board. Ask 
for it at your Higgins Ink 


THE INTERNATIONAL STANDARD OF EXCELLENCE 
If dealer does no? carry them. write direct: 
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bowling in the long-established 
University Bowling League and 
formed the Sibley Bowling League 
for the purpose of “conducting ten 
pin activities according to schedule 
in weekly contests between teams 
composed of male members of the 
faculty, administrative staff, and 
technicians of the Sibley School of 
Mechanical Engineering.” League 
membership was limited to males 
because at least one of the secre- 
taries in the School could regularly 
trim the men at bowling, and the 
charter members wished to main- 
tain their feeling of male superiority 
on the alleys, if nowhere else. With 
J. R. Moynihan as President and 
J. R. Young as Secretary the league 
of six three-man teams completed a 
short but successful season with the 
“Welders,” composed of A. P. Boeh- 
mer, G. A. Hill, and M. W. Lee, 


coming out on top of the heap. 


League Expands 


The success of the first attempt 
so enthused the charter members 


that in the fall of ’44 the League 
(Continued on page 36) 
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ALUMINUM BRAINS FOR THE ASKING 


Some day you are going to want to know something that 
you won’t have learned in college. And won’t find in books. 

You are going to consider using aluminum for some 
purpose where the engineering isn’t all spelled out for 
you. You’ll want facts about aluminum that you can 
apply to your problem; and guidance in using them. 

When that happens, remember to call on the brains 
that have stored up more knowledge of aluminum than 
you can find anywhere else. For 59 years this brain has 
been gathering facts and experience in making aluminum 
useful in thousands of ways. 


We are talking about the cumulative corporate brain 
of ALCOA ... Aluminum Company of America. When 
it goes to work on your problem, the particular kind of 
knowledge needed is sure to be found in one or more of 
this brain’s many parts... in the minds of the scien- 
tists, engineers, plant men and salesmen who make up 
this corporate brain of ours. 

Their metallurgical experience, their counsel on 
design, their intimate knowledge of aluminum fabrica- 
tion and finishes . . . all yours for the asking. ALUMINUM 
Company or America, Gulf Bldg., Pittsburgh 19, Pa. 


MORE people want MORE aluminum for MORE uses than ever 


ALCOA rinst in ALUMINUM 
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Perennial Athlete 
(Continued from page 34) 


was expanded to ten three-man 
teams under W. J. Purcell as Presi- 
dent and L. L. Otto as Secretary. 
Competition began immediately in 
the fall of 1944 and continued 
through three full rounds with the 
“Heaters,” comprised of J. R. Moy- 
nihan, G. H. Lee and D. E. Bacon 
winning the greatest number of 
points. In the 1945-46 season, ten 
teams under J. O. Jeffrey as Presi- 
dent and L. L. Otto as Secretary 
again completed three full rounds 
with G. W. Ehrhart, C. O. Mackey 
and D. Williams, bowling as the 
MMS team, winning top honors. 
Difficulties encountered during 
the °45-’46 season caused the 
League to move to the Ithaca 
Bowl-O-Drome for its ’46-’47 sea- 
son. With only eight alleys avail- 
able some change in the previous 
ten team arrangement was neces- 
sary. An increase in the number of 
men wishing to bowl ruled out any 
contraction in League size. To ac- 
commodate these new men an ad- 
ditional league was formed. The 





Sibley League continued as an eight 
team league under F. O. Ellenwood 
as President and E. R. Watt as 
Secretary, bowling on Fridays from 
5 to 6:30. The newly organized 
Thurston League of eight teams 
under F. O. Ellenwood as President 
and I. Katz as Secretary bowled 
on Wednesdays at the same hour. 


Idea Spreads 


The obvious interest and enthusi- 
asm in bowling created by the Sib- 
ley League in Mechanical Engin- 
eering were not unnoticed in the 
other Engineering Schools. In the 
fall of *46 several men from Elec- 
trical Engineering wished to join 
the Sibley or Thurston Leagues, 
but lack of openings made it im- 
possible to accommodate them. Not 
to be outdone by Mechanical En- 
gineering, they organized the Frank- 
lin League, and every Tuesday af- 
ternoon under the leadership of J. 
Baird as President and W. H. 
Erickson as Secretary, six teams 
from Electrical Engineering vied 
for strikes and spares. 

The °46-’47 season was as suc- 











cessful as previous seasons had been 
with J. R. Purcell, E. R. Watt, and 
D. Dropkin as the Turtles winning 
first place in the Sibley League; 
B. J. Conta, W. K. Clarke, and 
A. L. Lang as the Leftys winning 
the Thurston League; and H. B. 
Hansteen, S. Linke, and E. M. 
Strong as the Ohms winning the 
Franklin League. 

So far the 47-48 season has been 
a repetition and extension of the 
’46-"47 season. Several members of 
Civil Engineering wished to join 
one of the established leagues but 
found no openings available. Not 
to be denied, they organized the 
Lincoln League with M. Bogema as 
President and H. T. Jenkins as 
Secretary and every Thursday af- 
ternoon six teams from Civil En- 
gineering pound the pins of the 
Bowl-O-Drome. On Tuesday the 
Franklin League under H. B. Han- 
steen and W. H. Erickson takes the 
floor with eight teams; on Wednes- 
day the Thurston League under 
the guidance of A. Dispenza takes 
over with eight teams; and on Fri- 

(Concluded on page 38) 
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What happens wh 


Let’s start at the ashes... The plant is gone, the 
records are gone, all orders are canceled. That 
much you can see with your own eyes. But losses 
are actually far greater — losses you must “‘see”’ 
with your mind. 

There is the loss in replacement — for, regard- 
less of insurance it is impossible to replace de- 
stroyed buildings and equipment today at original 
cost. There is the loss of an industry to the com- 
munity; loss of jobs to employees; frequently loss 
of life. And remember lost customers whom no 
amount of indemnity will ever bring back. Most 
of all, remember this — regardless of insurance, 
2 out of every 5 burned-out businesses never 
resume operations. 

All of this can happen — but it need not ever 
happen. For there is a system of Grinnell Pro- 
tection for every kind of fire hazard, ready to 


Engineering graduates have found 
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of 


attractive 


as 


YSWES 


control fires quickly, effectively, at the source, no 
matter where fire strikes. If property is unpro- 
tected against fire, owners are paying through 
insurance for Grinnell Protection — why not 
have it? 
Grinnell Company, Inc., Providence 1, R. I. 
Branch Offices in Principal Cities. 


Midamilic Tire Veitaition Syitame 


opportunities with Grinnell. 
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ground. Buried in various types of 
and highly corrosive earth, pulled 







“outdoor laboratory” have disclosed 
facts accumulate, Okonite engineers 





The Okonite Company, Passaic, N. J. 














Perennial Athlete 
(Concluded from page 36) 


days the original Sibley League 
under L. L. Otto and E. R. Watt 
winds up the week’s activities. 

With one exception these leagues 
are and have been “handicap” 
leagues, allowing the lower average 
team of two opposing teams to add 
75% of the difference between team 
averages to their score each game. 
In the Sibley League this year the 
abilities of the team members have 
become sufficiently well known, 
and the different teams sufficiently 
well balanced to adopt a no-handi- 
cap, or “scratch” league system. 

In each of the leagues the method 
by which team personnel is chosen 
has been so devised as to cut across 
department and group lines, and to 
result in more evenly balanced 
teams. This was done purposely on 
the theory that “the other fellow 
isn’t such a bad sort once you get 
to know him.” It has worked out 
very well in breaking down excess- 
ive reserve between different de- 
partments and groups within each 
school, and in producing more ap- 
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Tins is guessed at, nothing is taken for granted 
by the engineers in charge of Okonite's cable proving 





DISTINCTIVE GIFTS 
AT THE TRIANGLE 


CORNELL ENGAGEMENT CALENDAR 


A page for each week plus 22 beautiful full page 
Cornell views. An excellent gift for out of town 
friends or to Cornellians anywhere. Only $1.00. Com- 
plete with mailing envelope. 


THE MORGAN CORNELL CALENDAR 


Always a popular and desired gift. Beautiful full 
color cover with an appropriate Cornell picture for 
every month. A gift that brings back happy memories 
of college days. Complete with mailing envelope 
$1.75. 


FOR 


CORNELL GREETING CARDS 


Each with an attractive picture of Cornell. 90c 
dozen. Imprinted with YOUR name 50c dozen extra, 
but only 25c a dozen for each additional dozen. Im- 
printed in gold or color with our Kingsley Dye- 





chemically different 


stalled overhead, electrical cables are tested under con- 
trolled conditions of temperature, voltage and loading 
conditions duplicating those of actual operation. 

In use since 1936, carefully-recorded tests made in this 


to the improvement of their electrical wires and cables. 








into conduit or in- 


valuable trends. As 
apply their findings 





stamping machine. 
TRIANGLE 
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EVAN J. MORRIS, Prop. 
Sheldon Court—Open 8 A.M. to8 P.M. Phone 2304 
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preciation of the other fellow’s ef- 
forts and problems. The next step 
is the promotion of inter-school and 
inter-league matches to accomplish 
within the College of Engineering 
what is now underway within each 
school. 

The Sibley and Thurston Leagues 
lost a loyal and enthusiastic mem- 
ber this fall with the death of Pro- 
fessor F. O. Ellenwood. He had 
taken up bowling at an age when 
most men are looking for less 
strenuous pastimes and had en- 
tered into the competition in both 
leagues with all the enthusiasm of 
a youngster. His devotion to the 
improvement of his game made 
him a formidable opponent, and 
many a younger and more agile 
bowler was soundly beaten by his 
accuracy and perseverance. 


Chart of Averages 


The chart accompanying this ar- 
ticle illustrates the yearly change 
which the members of the Sibley 
League have been able to effect in 
their yearly cumulative averages. It 
is presented for comparison pur- 





poses for those alumni who can say 
of the faculty “I knew him when” 
and for the students who know his 
professional side now but may not 
be as well acquainted with his ath- 
letic prowess. 


Alumni News 
(Continued from page 23) 

Karl J. Nelson ChemE ‘43, re- 
cording secretary of the Cornell 
Society of Engineers, is a chemical 
engineer with the Standard Oil De- 
velopment Company. 

The bequest of the residuary es- 
tate of the late Horace E. Sibson 
‘03, who died last September, to 
be used by College of Engineering 
may total $300,000. The terms 
specify that the bequest “may be 
invested as an endowment fund, 
the income therefrom arising to be 
applied for any use of the College 
of Engineering; or the principal or 
any part thereof, may be applied 
towards the construction and per- 
manent equipment of the new Ma- 
terials and Metallurgical Labora- 
tory or any other building for the 
use of the College of Engineering.” 
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DU PONT di Ost 


| Yoyamelarts (sats ness Science and 


Engineering 


Development of dyes requires 
both physical and organic chemistry 


The synthesis of a new dye in the labo- 
ratory or even the development of a 
manufacturing process from that syn- 
thesis may still be a long way from the 
realization of the full potentialities of 
the new compound as a coloring mate- 
rial. This is illustrated by the commer- 
cial history of the exceedingly fast 
bright blue dye indanthrone and its 
halogen derivatives. 

Indanthrone was the first known an- 
thraquinone vat dye and has led ton- 
nage sales of vat dyes in the U.S. since 
its introduction, despite the commer- 
cial use of well over 200 types. In 1901, 
Bohn first synthesized indanthrone by 
KOH fusion of 2-aminoanthraquinone, 
but the yields obtained were in the 
range of only 25-30 per cent. Because 
of the industrial importance of indan- 
throne, and the low commercial yields 
obtained by the original fusion pro- 
cedure, a great deal of research time 
has been spent in its study. 

Several U.S. patents record the fact 
that Du Pont organic chemists have 
made outstanding contributions in this 


i 
1945, working on a dye research problem. 
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field, particularly by developing the 
intercondensation of 2 moles of 1,3-di- 
bromo-2-aminoanthraquinone and re- 
placing the bromine by chlorination to 
give 3:3’-dichloroindanthrone (‘‘Pon- 
sol” Blue). 


oe 
eoeu Na he.Ce sal ee? 
°o 


43-dibromo 
2-aminoanthraquinene 


Cl, 3:F-dichtoro- 
—— > indanthrone 
3:3'Sdibromoindanthrone 


This fixes the chlorine in the desired 
positions to give a product with greater 
bleach-fastness than indanthrone and 
minimizes extraneous substitution that 
always accompanies direct chlorination 
of indanthrone. The commercial yields 
of 3:3’-dichloroindanthrone now being 
obtained by Du Pont are markedly 
greater than those obtained by Bohn 
and his workers. 

It is just as important, however, that 
a water-soluble dye be made in a phys- 
ical form that gives optimum shade and 
working qualities, such as perfect dis- 
persion, freedom from specks, rapid re- 


W. R. Remington, Ph.D., University of Chicago, 1944, and S$, N. Boyd, Ph.D., University of Illinois, 


ducibility and storage stability. A sig- 
nificant Du Pont contribution to the 
production of vat dyes in optimum 
physical form is called ‘‘turbulent flow 
drowning.” In this procedure, the color 
is dissolved in strong H.SO, and then 
diluted by a large volume of water in a 
constricted tube. High turbulence is 
maintained during dilution and pro- 
duces uniform dye particles. 


In this development the work of 
physical chemists and physicists, aided 
by electroh microscopy, ultra-centri- 
fuging, infrared and ultra-violet spec- 
trometry and other modern techniques, 
was of major importance. 


One of the three wings of the Jackson Labora- 
tory, where a large portion of the basic research 
on dyes is carried on. The new $1,000,000 ad- 
dition on the right is nearing completion. 


The conversion of laboratory findings 
to a plant operation often presents 
unique and difficult problems that re- 
quire unusual ingenuity on the part of 
chemists, chemical, mechanical and 
electrical engineers. The work on the 
indanthrones was no exception. The 
outstanding commercial success of 
**Ponsol”’ vat colors, typified by ‘‘Pon- 
sol’”’ Blue is one example of the results 
achieved through cooperation of Du 
Pont scientists. 
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Questions College Men ask 
about working with Du Pont 


WILL I GET LOST 
IN A BIG COMPANY? 


The organization of Du Pont is unique in 
that each of its ten manufacturing depart- 
ments and two technical staff departments 
is responsible for its own operation. Further- 
more, new chemists and engineers work in 
small groups under experienced supervisors. 
Du Pont’s group system assures men of in- 
teresting and friendly working conditioris 
plus the broad avenues of promotion that go 
with size. Write for the new booklet, ‘‘The 
Du Pont Company and the College Gradu- 
ate,’’ 2521 Nemours Building, Wilmington 
98, Delaware. 


REG. U.S. PAT. OFF. 
BETTER THINGS FOR BETTER LIVING 
»++ THROUGH CHEMISTRY 
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G7 NORTON 


RECEIVE SERVICE AWARDS 
at Annual Party 


N December 6 over 1300 Norton men and women 

were company guests in Worcester’s Municipal 
Auditorium for the 26th annual presentation of Service 
Awards: 


212 — 10 years service 
47 — 15 years service 
59 — 25 years service 
29 — 35 years service 








Approximately 10% of all Norton employees 
have been with the company 25 years or more. 







These figures attest to the truth of the phrase so often 
heard in Worcester, “Norton's is a good place to work” 








NORTON 








GRINDING WHEELS GRINDING AND LAPPING MACHINES 
POROUS MEDIUMS NON-SLIP FLOORS — NORBINE PRODUCTS 
BEHR-MANNING DIVISION: COATED ABRASIVES AND SHARPENING STONES 
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Aircraft Lab 
(Continued from page 9) 

Lec. 32. Turbine Engine Compressors. 

Lec. 33. Contemporary Jet Engines. 

Lec. 34. Contemporary Turbo-Prop En- 
gines. 

Lec. 35. Gas Burners and Combustors. 

Lec. 36. Fuel Spray Nozzles and Con- 
trols. 

Lec. 37. Fuel Pumping Equipment. 

Lec. 38. Engine Compounding Principles. 

Lec. 39. Free Piston Engines. 

Lec. 40. Gas Turbine Performance. 

Lec. 41. Ram Jets and Pulse Jets. 

Lec. 42. Preliminary Examination III 
Final Examination 


3661—AIRCRAFT ENGINE 
DESIGN 
credit 3 hours 

Prerequisites 3581. 3337, 3660 

This course is to be a detailed 
study of engine design principles; 
embracing pertinent thermody- 
namic calculations, and design of 
the several engine components to 
perform their mechanical functions 
and withstand the loads applied to 
them. It also will include a discus- 
sion of the aircraft engine industry, 
covering its engineering organiza- 
tion and procedure, engine devel- 
opment and testing methods, and 
manufacturing. 

Problems bearing on the design 
of modern aircraft engines to meet 
particular specifications will be con- 
sidered. A layout of an individual 
engine-design-project will be re- 
quired from each student. Consider- 
able outside preparation and prob- 
lem work will be essential. 

This course will serve as prepar- 
ation for course 3663—Aircraft En- 
gine Design—Advanced. 

Topics to be covered by com- 
bined Lecture—Drawing Room ses- 
sions will be as follows: 

PART I 
Lec. 1. Aircraft Engine Design Meth- 
ods, Industria! Procedures. 
Lec. 2. The Aircraft Engine Manufac- 
turing Industry, Organization. 
Lec. 3. Engine Development and Test- 
ing Methods in Industry. 
Lec. 4. The Place of the Young Engi- 
neer in the Engine Industry. 
Lec. 5. Thermodynamic Aspects of En- 
gine Design. 
6. Thermodynamic Considerations. 
7. Thermodynamic Calculations. 
Lec. 8. Thermodynamic Calculations. 
9 
0 


. Thermodynamic Calculations. 

. Preliminary Examination I 
PART II 

Lec. 11. Piston Design Principles. 

Lec. 12. Heat Transfer in Pistons. 

Lec. 13. Special Problems in Piston De- 
sign. 

Lec. 14. Piston Design. 

Lec. 15. Piston Design. 

Lec. 16. Connecting Rod Design Princi- 

ples. 


(Continued on page 42) 
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élass-doughnut that made headlines... 


N January 26, 1946, newspapers 

carried front page stories about the 
new and amazing 100 million volt 
“betatron”. The heart of this instrument 
that enables scientists to peer more 
deeply into steel castings to discover 
flaws, is a giant hollow glass “doughnut.” 
With the betatron, men in the field of 
nuclear research have already made start- 
ling discoveries in the investigation of 
atomic energy. 
The making of this giant glass tube called 
for glass research knowledge and glass- 
making skill of the highest degree. And 
Corning was ready with the right com- 
bination of both. Each of those “dough- 
nut” sections you see in the picture had 
to be built to the most exacting dimen- 
sional tolerances. 


Science and industry have learned to 
expect Corning to come through with 
the answer to any glass problem. For 
instance, Corning produced the world’s 
largest piece of cast glass... the 200” 
telescope mirror for famed Mt. Palomar. 
And when all other materials failed to do 
the job of handling hot corrosive acids, 
Corning made glass pipe and glass pumps 
that work without a hitch or replace- 
ment for years. Thermometer tubing 
.-- miles and miles of it... with a bore 
only 1/8 the diameter of a human hair is 
just an everyday job at Corning. 

With more than 50,000 different glass 
formulae to draw on, Corning scien- 

tists and glaes workers have adapted 
glass to thousands of different jobs 
...some simple, some as complicated 


as the betatron. But in every instance 
glass is used because it does the job best. 
And you'll find after graduation that a 
knowledge of glass may help you do a 
better job. So why not keep Corning in 
mind. We'll be ready to help you all we 
can. Corning Glass W orks, Corning, N. Y. 


LORNING 


———~ tare 
Research in Glass 


MAKERS OF PYREX OVENWARE AND FLAMEWARE AND 37,000 OTHER GLASS PRODUCTS 
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partners in creating 


Engineering leaders for the last 80 years have made 
K & E instruments, drafting equipment and materials 
their partners in creating the great technical achieve- 
ments of America. So nearly universal is the reliance on 
K & E products, it is self-evident that every major engi- 
neering project has been completed with the help of K&E. 


Aircraft Lab 


(Continued from page 40) 


Lec. 17. Connecting Rod Design. 

Lec. 18. Crankchain Kinematics 

Lec. 19. Crankchain Design 

Lec. 20. Preliminary Examination II 

PART III 

Lec. 21. Crankshaft Design Principles 
Lec. 22. Crankshaft Design. 

Lec. 23. Crankshaft Design. 





KEUFFEL & ESSER CO. 
st 1867 
NEW YORK © HOBOKEN, N. J. 
Chicago * St. Louis * Detroit 
San Francisco * Los Angeles * Montreal 





Lec. 24. Bearing Design Principles. 
Lec. 25. Bearing Design. 
Lec. 26. Crankcase Design Theory 
Lec. 27. Crankcase Design. 
Lec. 28. Cylinder Design Fundamentals. 
Lec. 29. Cylinder Design Fundamentals. 
Lec. 30. Final Examination. 

3662—AIRCRAFT POWER- 

PLANTS LABORATORY 
credit 2 hours 
Prerequisites 3660 

This course is to be a detailed 
study of experimental techniques 
and laboratory methods as they 
pertain to the development, manu- 
facture, and testing of aircraft pro- 
pulsion machinery. 

Topics covered by the combined 
Lecture — Laboratory sessions will 
be as follows: 


PART I 
Lab. 1. Experimental Methods 
Lab. 2. Engine Test Instrumentation 
and Calibration 


(Continued on page 44) 








frigerated Laboratory ; 
of Bendix Radio, © 
Towson, Md. | 


Hold Any Temperature You Want with 


Lys 


Refrigeration 


"Cold" down to 130 degrees below zero F. is now common in 
research and test work. Penicillin is dried at minus 75. Foods are 
quick-frozen at minus 30 to minus 60; are stored at zero to minus 
20. Ice is frozen commercially 
, in brine at 16. Fresh foods are 
, held at 34 to 36. Drinking 
water is cooled to 45. Air con- 
ditioning, at 70 to 85, tops the 
scale of refrigerating loads. 
@ Whatever the temperature 
wanted, you can hold it most 
dependably with Frick Refrig- 
eration. Sixty-five years’ ex- 





— ” perience says so! 
This installation is among the 
thousands of stores, restaurants, 
clubs, theatres, offices, industrial 
plants, etc., which find Frick Air 
Conditioning indispensible, 
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CHRISTMAS CARDS 


We offer Cornellians and the campus com- 
munity three groups of appropriate Christmas 
cards sold exclusively by the Co-op. 


CORNELL WINTER VIEWS 


A group of twelve different views of the campue 
in winter dress. 


5c each — 50c dozen 


CAMPUS SNOW SCENES 


A group of six deluxe views of creeks and water- 
falls in winter 


10c each — $1.00 dozen 


CHINESE GREETINGS 


A group of six reproductions of Chinese art, sold 
for the benefit of Chinese war orphans. 
5¢ each — 50c dozen 


We imprint Christmas cards here at the Co-op. 
Quick service and a reasonable price. Ask us. 
© 


THE CORNELL CO-OP 


BARNES HALL — OPPOSITE THE STRAIGHT 
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“Continuous 
>” Redu 


Roller hearth radiant tube heated furnace using 
prepared atmosphere for bright annealing. 


Customers of Phosphor Bronze Smelting Company, 
2200 Washington Ave., Philadelphia, started the 
whole thing—they demanded more Elephant Brand 









Phosphor Bronze products than the company could 
produce by former methods of heat treating. 





« 
Continuous homogenizing furnace in which 


phosphor bronze is prepared for cald rolling 





Atmosphere generating equipment used with 
bright annealing furnace. 


So company production engineers, already familiar 
with GAS and Gas Equipment, specified the modern 
method of heat treating—with continuous, auto- 
matically-controlled, Gas Furnaces, with integral 
prepared atmospheres. 








Process—*Homogenizing—a method of heat Process—Annealing of bars and sheets in a 
8 treating to develop uniform grain structure in prepared-atmosphere furnace to retain bright- 
ere are the . : ‘ ‘ a : 
—————_ phosphor bronze billets prior to rolling, ness while relieving stresses set up during 
pest--: while relieving casting strains. rolling or drawing operations. 
Temperature—1200° F. Temperature—1200° F. 
Cycle—6 hours Cycle—40 minutes to 3 hours, varying with stock size 
Furnace Capacity —2000 Ibs. per hour Furnace Capacity —5000 Ibs. per hour 





Here arethe 1. Pickling process eliminated 
results.... 2+ Production increased 80% 
“3. Uniformity of heat treatment assured by 
automatic control 


6. Working conditions improved 
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4. Annealing and homogenizing costs reduced over 50% 


AMERICAN GAS ASSOCIATION 


420 LEXINGTON AVENUE, NEW YORK 17, N.Y. 


Throughout industry modern Gas Equipment 
has established cost-cutting and time-saving 
records wherever GAS heat treating methods 
and machinery have been integrated in pro- 
duction-line processes. 








a> FOR WIRES : = 
AND CABLE | 


in two sizes — 3°x12” 
or 3°x18". Work 
speeds and table 





THE WORLD’S LARGEST PRODUCER OF 
ELECTRICAL ROUGHING-IN MATERIALS 


National Electric 
Products Corporation 
Pittsburgh 30, Pa. 





Aircraft Lab 
(Continued from page 42) 
Lab. 3. Experimental Crankchain An- 
alysis 
Lab. 4. Contemporary Piston Engine 
Component Study 


Lab. 5. Single Cylinder Performance 
Testing 

Lab. 6. Air Cooled Engine Performance 
Testing 


Lab. 7. Liquid Cooled Engine Heat Bal- 
ance Testing 
Preliminary Examination 

PART II 

Lab. 8. Accessory Testing 

Lab. 9. Supercharger Performance Test- 
ing 

Lab. 10. Contemporary Gas Turbine 
Component Study 

Lab. 11. Fuel Injection System Calibra- 
tion 

Lab, 12. Jet Engine Static Testing 

Lab. 13. Intercooling and Recuperator 
Study 

Lab, 14. Dual Rotation Turbo-Prop Re- 
duction Gear Testing 
Final Examination 


3663—AIRCRAFT ENGINE 
DESIGN—ADVANCED 
credit 3 hours 
Prerequisites 3661, 3662 
This course will serve as a con- 
tinuation of 3661 Aircraft Engine 
Design. It will augment the design 
of the principal engine components 
as covered in 3661 with a detailed 
design study of secondary engine 


ag 


components and the selection of ac- 
cessory equipment. 

Topics to be covered by combin- 
ed Lecture-Drawing Room sessions 


will be as follows: 
PART I 


Lec. 1. Combustion Chamber Design 

Lec. 2. Cylinder Valving Design 

Lec. 3. Spark Plug and Hot-spot Loca- 
tion 

Lec. 4. Air Induction, Scavenging, and 
Turbulance 

Lec. 5. Supercharging Aspects 

Lec. 6. Problems in Cylinder Cooling 

Lec. 7. Fuel Injection Aspects 

Lec. 8. Cylinder Layout 

Lec. 9. Cylinder Layout 

Lec. 10. Preliminary Examination I 


PART II 

Lec. 11. Air Induction Systems and Mani- 
folding Design 

Lec. 12. Intake and Exhaust Porting 

Lec. 13. Valve Design 

Lec. 14. Valve Gear Arrangement 

Lec. 15. Valve Cam Design 

Lec. 16. Reduction Gear Layout 

Lec.17. Contra Propellor Drives and 
Two-speed Mechanical Clutching 

Lec. 18. Mechanical Supercharger Ar- 
rangement 

Lec. 19. Accessory Drives Design 

Lec. 20. Preliminary Examination II 

PART III 

Lec. 21. Magneto Selection and Ignition 
Harness Arrangement 

Lec. 22. Carburetor Selection 

Lec. 23. Fuel Injection System Arrange- 
ment 

Lec. 24. Water Injection Design Aspects 

Lec. 25. Starter and Generator Selection 











most vital parts a pre- 
cision ay mes 9 aaa 
duced in lots of 2000. 


SUCH ACCURACY — CONSISTENTLY REPEATED — 
SPEEDS SMALL PARTS 
PRECISION GRINDING 





Lec. 26. Accessories Arrangement 

Lec. 27. Oil Pump and Scavenging Pump 
Selection 

Lec. 28. Engine Control Devices and In- 
strumentation 

Lec. 29. Engine Installation 

Lec. 30. Final Examination 


3664 AERONAUTICAL GAS 
TURBINES 
credit 3 hours 
Prerequisite 3663 

This course will be a detailed 
study of aeronautical gas turbine 
design principles; embracing pertin- 
ent thermodynamic calculations 
and the design of several principal 
components to perform their me- 
chanical functions and withstand 
the loads applied to them. It will 
also include an evaluation of the 
present status and future prospects 
of aeronautical turbine powerplants 
in the light of piston engine com- 
petition. 

Problems bearing on the design 
of an aeronautical gas_ turbine 
power-plant to meet particular 
specifications are to be considered. 
The layout of an individual gas 
turbine design project will be r- 
quired from each student. Consi:!- 


(Concluded on page 46) 
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When you admire a beauty... or visit a farm... 


Pow) 


LLU 


4 


= | 
ride on a ferry.......or order some coke.. 





swallow an aspirin .... or turn on 


the chances are, you are coming in contact 
with Koppers engineering or chemical skills. 


1. Koppers chemicals for use in cosmetics. 2. Farm structures 
made of lumber pressure-treated by Koppers for long life. 3. Koppers 
American Hammered Piston Rings for marine engines. 4. Coke from 
Koppers-built ovens. 5. Koppers chemicals for use in medicines. 
6. Koppers Fast’s self-aligning couplings, widely used in power 
plants. All these are Koppers products... as well as scores of others 
that help to increase our comfort, guard our health, enrich our lives. 
All bear the Koppers trade-mark, the symbol of a many-sided service 
«..and of high quality. Koppers Company, Inc., Pittsburgh 19, Pa. 


Vol. 13, No. 3 








Nine-cent miracle 


. ery ARE looking at a 9-cent piece 
of the hardest metal made by man. 
It is Carboloy Cemented Carbide. 

And this particular piece . . . one of 
a large number of standard blanks 
which sell for less than $1.00 . . . when 
used as the cutting edge of a metal- 
working tool, performs miracles in 
helping tc speed up production, 
increase quality and cut costs of 
machined parts. 

Carboloy costs steadily down 
While this is only one of hundreds of 
Carboloy forms that range in use from 
tools and dies to masonry drills and 
wear-resistant parts, it dramatizes the 
long downward trend in the price of 
this miraculous metal. 

For today, its low cost and remark- 
able hardness are taking Carboloy into 
many broad new fields. Housewives, 
hobbyists, home-owners and craftsmen 
are all experiencing the qualities of 
Carboloy at low cost. 


That's great news for industrialists, 
too. 


It means that all the extra benefits 
of Carboloy tools, dies and wear-resist- 
ant parts can be had at costs compar- 
able to ordinary materials. And, consid- 
ered by authorities to be “one of the 
ten most significant industrial develop- 
ments of the past decade,” Carboloy is 
rapidly becoming the standard where- 
ever a versatile, hard metal is required. 

An odds-on chance 
The odds are 10 to 1 that Carboloy— 
the amazing metal of many uses—can 
be put to work by our engineers to 
give your products higher quality at 
lower cost. Why not call us in for 
consultation? 


FREE SOUND MOVIE, “Everyday Mir- 
acles,” available for business clubs, 
industrial groups, technical societies 
and vocational schools. Write to 
reserve your date for this dramatic 
24-minute, 16 mm. film. 


Carboloy Company, inc., Detroit 32, Mich. 


CARBOLOY 


(Res. u.S. PAT. OFF.) 
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Aircraft Lab 


(Concluded from page 44) 


erable reference to the technical lit- 
erature and outside preparation will 
be essential. 

Topics to be covered by combined 
Lecture-Drawing Room sessions 
will be as follows: 

: PART I 
Lec. 1. Contemporary Aeronautical Gas 


Turbines and Their Significance 
Lec. 2. Present Status and Future Pros- 


pects 
Lec. 3. Open-Cycle Gas Turbine Design 
Procedure 
Lec. 4. Thermodynamic Calculations 
Lec. 5. Thermodynamic Calculations 


4 
5 
6. Thermodynamic Calculations 
Lec. 7. Compressor Design 
8. Compressor Design 
9. Compressor Design 
0. Preliminary Examination I 
PART II 
Lec. 11. Combustor Design Principles 
Lec. 12. Combustor Design 
Lec. 13. Combustor Design 
Lec. 14. Nozzle Ring and Turbine Wheel 
Design Principles 
Lec. 15. Turbine Design 
Lec. 16. Turbine Design 
Lec. 17. Tail Pipe Design 
Lec. 18. Shaft Design and Rotor Balanc- 
ing Procedure 
Lec. 19. Bearing Design 
Lec. 20. Preliminary Examination II 
PART III 
Lec. 21. Fuel Injection Valve Selection 
Lec. 22. Ignition Apparatus, Flame Hold- 
ers and Glow Plugs 
Lec. 23. Fuel Pumps and Governor Selec- 
tion 
Lec. 24. Installation and Controls 
Lec. 25. Turbo-Prop Reduction Gear 
Principles 
Tec. 26. Engine Layout 
Tec. 27. Engine Layout 
T.ec. 28. Engine Lavout 
Tec. 29. Engine Layout 
Lec. 30. Final Examination 
3665—EX PERIMENTAL 
PROJECTS 
This course will consist of indivi- 
dual advanced study in the develop- 
ment, perfection, or application of 
aircraft propulsion machinery. 
Experimental projects will be 
available to qualified upperclass- 
men or graduate students; qualifi- 
cation for such projects being de- 
termined on the basis of interview 
by the faculty attached to the Air- 


craft Powerplants Laboratory. 


3666—AIRCRAFT POWER- 
PLANTS SEMINAR 

This course is to consist of sev- 
eral weekly lectures by visiting en- 
gineers prominent in the aircrait 
powerplants field. 

Detailed preparation and refe‘- 
ence to pertinent technical litera- 
ture will be required of the students 
before each lecture. 
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STRESS and STRAIN. 





Memo: Women Situation at Cornell 
. . . Never in the history of hu- 
man endeavor have so many pur- 
sued so few with such futile re- 
sults. 
* * * 

A patient of the asylum who had 
been certified cured was saying 
goodbye to the director of the in- 
stitution. “And what are you going 
to do when you go out into the 
world?” asked the director. 

“Well,” said the ex-nut, “I have 
passed my bar examingtions, so I 
may try to work up a law practice. 
Again, I had quite a bit of experi- 
ence with dramatics in college, so 
I might try my hand at acting.” 

He paused and thought for a mo- 
ment. 

“Then, on the other hand,” he 
continued, “I may be a teakettle.” 


“What’s the hurry?” 

“I bought a text-book and I’m 
trying to get to class before the 
next edition.” 


Garageman: “How did you hap- 
pen to puncture the tire?” 

Motorist: “I ran over a milk bot- 
tle.” 

Garageman: “Didn't you see it?” 

Motorist: “No, the kid had it un- 
der his coat.” 


* * #* 


Counsel (to the police witness): 
“What if a man is on his hands and 
knees in the middle of the road; 
that does not prove he is drunk.” 

Policeman: “No, sir, it does not. 
But this one was trying to roll up 
the yellow traffic line.” 


“, .. the proof is self-evident.” 




















In the furnace room, Sammy, 
the janitor, sat writing a letter. 
The ashman came in. 

Sammy’s pencil moved with a 
snatl-like pace across the paper. 

“My goodness! You sure write 
slow,” the ashman observed. 

“Ah means to,” replied Sammy. 
“My girl kain’t read fast.” 








































* * * 


Wife (to husband reading Cor- 
nell Engineer ): “Darling, don’t you 
love me anymore?” 

Husband: “Love you! Listen wo- 
man: I adore you, I worship you. I 
love you more than life itself. Now 
shut up and let me read my favor- 
ite magazine.” 


* * * 


“I'm fed up on that,” cried the 
baby, pointing to the high chair... 


* * * 


. . . A supersalesman is a fellow 
who can sell a Phi Beta Kappa pro- 
fessor a double breasted suit . . . 
He just got out of college and back 
to civilian clothes . . . Marriage is 
like a card game. It starts with a 
pair. He shows a diamond. She 
shows a flush—and they both end 
up with a full house . . 


* * * 


Late to bed and early to rise 
Makes a man saggy, 
Draggy, and baggy 

Under the eyes. 


* * * 


Brooklyn Sailor: “Whadja do be- © 
fore yer jerned da Navy?” 

Mid Westerner: “I worked in 7 
Des Moines.” 

Brooklynite: “What 
moines, iron or coal?” 


kind of 


* * ** 


Wishing you a happy... DROP ; 
DEAD. F 
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